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Advertiſement. 


T' E deſign of this .7reati/e 
being to reduce the Elc- 
ments or Principles Geo- 
| metrie into a ſhort Com- 
aſs , for the benefit of thoſe that 

' haſten to the PraQiical parts of 
this Studie , it ſeem'd fit to lay 
; down the following Definitions , 
| for the moſt part, as they uſually 
' are expreſt , rather than ſpend 
' time in giving reaſons for the 
contrary. Though we muſt con- 
fels with the Ingenuous Bore//o, 
' that the Angle of the Tangent 
(ora mixt Angle) is indeed no 
Angle. And perhaps Geomerrie 
;1t ſelf may be better defin'd, the 
' Art of meaſuring Space, rather 
than Bodjes: And then, a Surface 
A3 (being 
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Advertiſement. 


( being the Boundary of ſuch aj .F- 
Spacs) and Lines, the Boundaries 
of ſuch Surface , as Points of ſuc 
Lines, will all naturally appea 
to be immaterial things. Laſt] 
the Definition of Reaſox and Al; 
gnot parts do not extend to incom4 
menſurable Quantities, which ard ag 
ornitted if this ſhort ColleQion{*#© 
And ſome Propoſitions about Proy « 
<4 according to the deſigned byta 
revity, ate rather illuſtrated 
than ſtriftly demonſtrated. Tho 
that deſire to be curious in the 

articulars can have recourſe tc 
arger Authors. This Suthmar 
was thought ſufficient for an 1 
tfoduttidn. 


£ 


INTRODUCTION. 


TOmnr 
. 


ying, the mind-in” the [truth of what 1s un- 


OR the aſſiſtance; of thoſe that firſt 
"7, Enter, upon;this Study, it may not be 
= 2 miſs to premiſe. ſome few things by 
7+." -: way of IntrodyRtion. - Firſt then, De- Demon- 
. - manFration is+ the | higheſt degree of /#ration. 
that any matter admits of ; fully ſatis- 


en ,. and leaving -it no further room to 


doubt... And by copſequence nothing is ſo apt to 


of 


K 


on 
notonely.in the ſeveral parts of Mathematics, 
but-in many inſtancesof common life. 
.  Demoxſiration therefore. ſerving (as. was ſaid) 
 toenlighten the mind, the Reader muſt take care 
in the: peruſal of theſe. Theorems, nat to put 
himſelf off with an obſcure. conception. of the 
matter before.him, and a fancy onely that be ap- 
E, prehendsit- - He muſt not leave- it, till all be.as 
car as. if writ with abeamof the yun. . Andtho 
me of the Theorems may ,not be of ſuch uni - 
erlalule as others, ran nl be profitable to 


rengthen our Reaſon, to give us a clear notion 
by? 
herein. _-And of all things that come under our 
| Reaſon, there is-nothing admits of ſo clear and 


evident: Demonſitration' as Geometry. Where, 
taking of matter to-pieces we begin with the 


, and ſecure us from, being impoſed up- 
ies or ſhadows of proof, as converling 


parts (as they may.be. call'd) of Body, 


Linesand-Points ;, and: clearing our way before 
us, advance with no'leſs light to the more intri- 


derations of its; ſurface. and. { 


»- ” 


InaJlwhich are. diſcoyered variety pfdelightful 
et ſurpriſe: our mind with unex- 
| truth and-convictipn, and lay a foundati-. 


ny noble and-uſeful Rules. of PraQlice, 


* 4 43 _ 


P<T- 


E AKA. ad ro Py 


for reading deavour to poſſeſs himſelfof the matter 
'ing book, ani then lay down plainly in his 


. Txtraduthien. a | 117 
perfect the Mind and Reaſan,when they are thi 
clearly apprehended, 097 
Diretions In order to which, the Reader: muſt firſt & 
the folow- to be proved from ood ourtiptugar Vs pre i 
| ind or paper; , 
how much is ſuppoſed” and how much reme 
to be proved. He muſt conſider al{s'that' ome 
things admit of a dire proof; as whon@ thin 
can be demonſtrated that it s# fo: others onely of 
an indire& proof, when it is demonſtrated that i 
| = v9) gegen parton, Fon >: 5 
0 rom if it were not ib. 'F 
Of the mutt conſider that the Alves are triths, whic 
Axtoms. are ſo naturallyclear, that they admit of ro fi 
ther proof byt their own light; at jeaft ifwe 
Iy underſtand ro terms and words in wry he 
_ areexpreſt. togive us ay account 'of Wn ; 
Definitions. meaning of thoſe terms and'words, are the Def 
airlons at firft laid down, which we muſt 
welt in our memories before we-enter upon ti 
book; at leaſtſfo much of them as relate to thee 4; 
particular part we undertake. To conclude; if - © 
any Propofition ſeems difficult at the kvſt pe 
fal, the Reader is not to be diſcouraged, or t 
pore tos long upon it, but to paſs on to others}: © 
which will probably furniſh him with light te, 
apprehend what he omitted againftaſecondre; 
view. 
Before we proceed to give inſtances of th 
Direfions in ſome of the following Pri 
ons, it may be neceſſary to give a few hints tt: 
ſuch as are wholly ſtrangers to the Mathematics . 
1. That tho in. Def.2, we ſuppoſe a Line to 
onely an imaginary thing, « length withous bye; 
yet it doesnot hinder but that we may expreſs 


Iatrodnftion. 
Ws $; rea lines on pa , as we doour thoughts by 
« Jerters ard ——— In Def.6. the length of 
; ns 8 b,cc} Fig. r: ſignifies nothing tothe 
of the angleTs}; onely if you extend 
& fides —— one another, as ow 
a two ale, then the angle 
Tatreaſed. 3. When 3 ketters are = 
an angke, the middlemoſt points itout. 
we Tay the <bec; mean the <a. 4.Ariy 
sf & $-thay be call'd.its Baſe, atd then the 
'to this fide is its Top. 


JE: ſtruCtion, we Meh ntl er 
S orfram hp For the furtherex- 
Ry this; That is, which gre 

Re Time kind: "or atine anda furface For an- 
de , noribe faid 

X the other. ' And of Def.46. 'tis 
! that fot both max: = merge 
ſhould be in one 


kN 


| | ad Thi of a 
| .- "AtGitis = Arg ingenious Reaer 

| e om hence; That all the angles that * 
tat! about a (as Fig.l.) are equal 

ſ a line to be run through 
{abc d) M the angles above the line 
| to2| , according to the L Theor. 

ns >= vn reaſon all. == 10 2 more. 
Andthat the Reader is capable to make ſoch a 
ut Toecing ow —— Mi orhiny many 

: ed in the flow ifcourſe. 

po inthe in upon this occa- Theor. 1]. 

'"Weoften ſu » (as a thing reaſonable explained. 
be ranted) that a Tight line already drawn 
ined onward, ateither cnd,by joyn- 


ASL ing 


| 
| 


-— — 2 —_—_— -- . 


nog. 


ing another piece to it.. .But. $ 
joyned, it is ſometimes requi yy a 


that- it is rightly joyned, O as (together), i 
make but one right, line, Now this Propod 
tells us a particular caſe, in which two pieces 
ſo joyned {hall certainly be a right ;line., . That 
ſappoſecb were drawn, and db added, faith 

cd makes bur one- right. line, if a line 
ling upon their point aſjoyning, b nals ang 

.with the tine cd equal to ,2[. Here 
ſomething ſuppoſed, and ſomething to. 
ved, It is ſuppoſed that the <cs abovett I, 
b are= 2|_, viz. obc,abd. Anditis to-beprof: 
ved that the line cd (is well joyned, in 6b; 98 
to be but) one right line. Now this does mots 
admit. of a dire onely fromaw ah litye 

-that> would follow if gd: wRT2 0t,9.0H8 2: linea 
Far if: 5d. were not rightly. joyned, Av 
lean'd-erther more ' upward or more.gdpw, 

(as be) there is no third; way to 
Put caſe then, thateither:of theſe. cbe-. 
line (and cd not ) this. ablurdity.x | 
low, that the _abd would: be = torf >' 
1.e: a part would-be z= to the wg For. 1 
was ſuppoſed (as we -haye already. 

that the -"'s abc, abd' were ==:40 4 Fs hi 

. cbe be a right line; -it follows from the LD a 
that the 's abc, abeare= to 2 |: 
fore by Ax.6. each ipair of .,/'s cogerher ara 

are = tothe other abe, abe- together 

ther of theſe pairgare ==toa third chiog;nan | 

lyto2{ . Andleaving out abc, which, ew 

mon to both pairs (according to Ax8) th 


To 


_ 4 , 


mains ab4—abe, whichisthe abſurdity-wepa 
of. So that we can'that be ſatisfied, that: ba It, | 
well joyned,and makesbut one right.line.Q.E.Dthe 
(The thing 10 be prov'de) This 


| IutridaGion, 


& ju lo This may .be:-demionſtrated; as the 
prove d, from A044 by reyerfing the A,.and _ it 
ex), top it were uponit ſelf. But.to avoid the too.,of- 
ofzionpri repetition. of this method, we choſe xather 
ecesþ found | it .upon what we ſhall here aqdas a 
» Thathird SeRt. to Def, 6. which we ſball likewiſe re: 
it,thentr to in Theor. XIX. 
_ Def:6.5e&t.3, The meaſure of..this inelipation 7h X/X- | 
vle _ ner an arch ef a circle BC, of. which the 
Jeſs]! is the centre; which - we leaye to Tri- 
ry ;ot ele) a ftreight line {g6] ; which 
: ing oghoncd or ſhortened (the points g,b re- 
= t; —_ in at the ſame diſtances from. the an- 
Q 1 le 4); will make. the inclingtien of: the-lipes, 
es nolfſb jac more or. leſs than it is; but if the-line gb 
ſurgit e*mains{he ſame and in the lame e, the incl»: 
+lingdation-yvill- be the ſame: And by canſeqyence 
b : * 1IX&;beof the ſame length with G#, and:the, 
rdpoints-/;Kat the ſame diflances from the, angle: 
he. 0 nD, a5-GAf are reſpeRiyely from A; then DI-DK, 
arigh prom 9. have. the. - inclination with, 


DT Euros hoing betmera the ſame Parallels are: {b. XX/1, 
iþf the ſame height (Def.47,) becauſe all-Perpen- 
iculaxs between-the ſame Parallels are ==. For 
d his ig included -in the notion-of -parallel-lines ; 
orfyhich are ſuppoſed (inthe Definition of them) to 
hers ce all the way an equal diſtance uot each, 
f Ts Ai 
ice et; . The Doctrine of. Proportion, Chap. Ul,isfome- Propartigay 
um tablirafted-and nice, and 1Qquires 4: com- 
rehenſive. mind to take in(ſeveral things {into,. 
e thonght; wherefore there is the more nged - 
an'awakened attentiveneſs:to the peruſal-of 
>d it, and particularly to be well acquainted: with 
CE-tfbe Definitions and CharaCters belonging to Ma 
[% ut 


Theor; 
LX XXII. is the fame as4$, may be thus 
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 hiwhontheſs once grow familiae, the greaty#f <2. 
is Over ; and'we are let looſe 
boundleſs field of demonſtration and varie 


m confines not.it ſelf to Lines and = 


—_ there ſaid in the laſt line, en 


{$ is =$, and 45 is =4, (12 es 

yy ak as3 is of 4, and as 9 is of 12.) pars 

r= to 

Th. XC111, - To makethe fourth Seft. of this plain, let 

call Twiee as may us there aro ſrder,, by 

nameof B, NowTﬀay thatall the inward ang 

both at the fides and centre | 

(by 2.) Andallthe 

ward afd: , are== to wor J 

Therefore (by <6) ull the invrard - 

ſidesandcentre together, are = to 
at the fides, both inward and oatward, to 

Now if from theſe 2 equal ſums you takea 

thecommien, vis. allthe inward _-"s#t the 

therefemains (by _ alt the inward /"'s a 

the - cefitre, = all the et ware at. 


of any regnlar Sooke For fv.A all the 
together, are ==t0 twice as many{_s as 


are fidesi(except 4.) Iffrom the donble of theft. : - 
number of the fides we take out 4, and divide?” 
the remainder by the namber of /"sin the Po- | 


lygon, the Quotient will give us the __; 
0 


Introduttion. 
each angle. As for inſtance ; Ina regular Po. 
on of 12 fides, the double o the fides is 243 
of which 4 being taken, there remains 20, 
hich (20) Aivided b by 12 gives 15+ So that each 
angle of fuch a Polyg.is=to 1 and$ of a [_ 
The Do&trine of the Power of Lines is the — ”m—_ of 
ation of a great part of Arithmetic and Algebra; Lines 
rticularly Theor.CV. gives the Rule for ex- 
S radling the Square Root. 
This note — »* wo 2 letters, as A—E,ſig- Th. C71. 
ihes E ſubducted from 4, and is to be read A 
is E. & in the firlt line ſhould} ſtand 
after /X in the ſecond, ſo as to be read cM is 
= to Z E—Eq. And the; reaſon is becauſe 
E is = &-+Eq (by CIV.) therefore A is 
ZE—E£4q. Forif 8 ſuppoſe be =6-+-2, then 6 
=—=8—2. It is the ſame thing whether you 
e 2 from $,or add 2to 6, to make themequal. 
The concluſion of this Theorem, viz. that 224 Th. CX. 
E are =204A+-44+4-+2Eq, may appear 
—&hus (from CV.) Forone $4T-E | is —L£434 
+A.E-T-Eq. (For in this caſe 44 is not 
*d upon asa Fraction, butanentire quantity) 
re2244|Eis =to all the reſt taken 
ice, viz. to 224 A143 A-t2Eq. 
' Toconclude,theſe Elements "xr according 
the original of their name eLeMeNta, as Bad 
flary Key or Alphabet to further 
.in Demonſtration) are not to be ſlightly j paſſed 
ver, but imprinted in our minds and memories. 
nd if we go on then to Trigonometry , whick 
aneaſie riſe from hence, we ſhall find our 
Elves confirmed mere in the uſe, as well as ſatis- 
edin the uſefulneſs of them. 
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DEFINITIONS. 
CHAP. LI 
Of Lines. 


EOMETRIE u« the Art 
of Meaſuring Bodjes : In 
order to which end, it con- 

, fiders three principal things 
that belong to a Bodze, namely, 
Eaperper or Surface, Lines, and Points : 


ich in their proper notion, do ſignifie, the 
Out-ſide, the Edg, and the 6 46k of 
4 Bogie }, and ſo, are real parts of #t : But 

A 4 #74 


DEFINITIONS. 


in the ſenſe that Geometrie uſes them, they | 
do not properly belong to. a Bodie , only are 

applied to it by our imagination, For if a 
Bodie be dipt in water , though the water 
rouches it every where , F ge we way fancy 4 


diviſion between it an 


And thus, every imaginary diviſion of 4 
Bode , begets a Surface; ( between the 
arts ſo divided: )) of a Surface; beygets a 


Line; of a Line —_— a Point. + And 
fonce whatſoever divides a thing, terminates 


or bounds the parts ſo divided; therefore, 


Line, - | 
* 2, A Line the bound of a Surface, 
And , CY Og | 
3. A Surface the bound of 4 Bodie. 
The firſt, having neither length nor 
breadth : The ſecond, length without 
breadth ; and the third z length atd 
breadth without depth. a; 
 4- A Right-Line, «s that which lies 
evn between its two bounding Points; and 


by conſequence , marks out the ſhorteſt way 


from one Point to another. 


g+ A 


the water » which 
imaginary diviſion, '# called a Surface. 


1. A Point # ſaid to be bound of a 


4 


tw 
mi? 


| 


DEFINITIONS. 
4504; A Plane Surface # that which lies 


-evn, between its two bounding Lines , 
and becauſe it 15 ſtretcht out ſtrait (like the 
head of a Drum) therefore it is the ſhorteſt 
that can lie between the ſame two Lines. 

6. An Angle, the corner [ a] that s 
made by the meeting of two Lines : 1. Which 
Angle us greater or leſs, according as the 
ſaid Lines [a by ac] lean nearer or fland 
further off from one another, which ts call'd 
thezy Inclination: +2. So that if ſeveral 
Lines [a b, a c, andde, di? have the ſame 
Inclination , the Angle which they makg 
[a= 0d) are equal. 

7. A Right-Angle, 4 when one Line 
[ab] ſo meets another [cd], that the two 
Angles on each ſide, (abc, and a bd), are 
equal to each other. 

rpendicular ; 7: this caſe, the Line 
AB, i ſaid to be Perpendicular ro CD, 

8, An Dbtule Angle [abc] #« that 
which ts big ger than @ Right. 

9. An Acute Angle Cabd?] #« that 
which u leſs than a Right. 

10. A Right-Lin'd-Angle [a] betweer 
two Right-Lines , a Cury-lin'd, [| b] s 
mixt [cc]. A, 


11. Parallel 


Fig. I. 


Fig.” IL 


Fig. ILL. 


Fig. IV; 


Fig. Vs 


Fig. VL 


Fig. VIL 


DEFINITIONS. 
1, Parallel Zines [a8] are thoſe 


which lean not at all towards one another : 
So that if they were drawn out infinitely, 
they won'd never meet. 


jp" —_ 
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CHAP. IL 
Of Figures. PART I. 


_ Plane Figure, * 4 Plane 
Surface wmclos'd in one or 
more Lines. 

13. A Triangle, i 4 Figure bonnded 
with three Lines, A. 

14. Equilateral , which has all ſides 
equal, B. | 

I 5- Jſoſcele , or equal legg'd, which has 
two ſides equal, C. 

16, Scalene, which bas no ſides c- 
qual, D. 

17. Right-Angled , which has oxe 
Right-angle, [a] E. 

138. Acute-Angled , which has all :ts 
Angles Acute, F. 

19. Dbtuſe-Angled , which has one 
Obruſe Ancle [b] G. 


26. A 


(EFINITIONS, 


f Parallelogram, 5 a four ſided 
phoſe two oppoſite fides [a b, cd or 


are Parallel Lines. 


—— —_— _ 
a—_ lt... i 


_ — 


a Circle. Parr II. 


Circle z 4 plane Figure bonn- 
\ ded with one Line, calÞd the 
rence [abca7, to which all the 
a,dc,db7 that can be drawn 
Point [dA } in the middle of the 
are equal to one another; theſe 
: call 4 Radius's, and the Pojnt 
dle, the Center. 
ve Diameter of 4 Circle, i 4 
ie [ a b] paſſing threngh the Center, 
ted at each end with the Circum- 
nd dividing the Circle into two 


's, 
Semicircle is the Figure [ad bJ 


between the Diameter, and half _ 


ference. 

Deqment ( of 4 Circle) ts 4 
xwtain'd between a Right-Line 
Chord ) and any part of a Cir- 
e, Lach, or adb] calld an 


25. Equal 


Fig. VIIL 


Fig, IX, » 


Fig. X» 


Fig. XI. 


Fig. VL 


Fig. VII 


DEFINITIONS. 
71, Parallel Zines [a8] ar 


which lean not at all towards one « 
So that if they were drawn out 11 
they won'd never meet. 


atl_— 
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CHAP. IL 
Of Figures. PART 
12, Plane Figure, 


Surface mclo#d it 


more Lines. 

13. 4 Triangle, i 4 Figure 
with three Lines, A. 

14. Equilateral , which has 
equal, B. 

15. Jſoſcele , or equal legg'd,! 
two ſides equal, C. 

16, Scalene, which bas no 
qual, D. 

I'”7. Right-Angled 9 which 
Right-angle, [a] E. 

18, Acute-Angled , which h. 
Angles Acute, F. 

19. Pbtuſe-Angled 4 which 
Obtuſe Ancle ['b] G. 


DEFINITIONS, 


20. A Parallelogram, # a four ſided Fig. VIL 


Figure, whoſe two oppoſite fides [a b, cd or 
ac, bd] are Parallel Lines, 


y—_ _—_ AW— —_— 
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Of a Circle. Parr IL. 
2T, A Circle 4 plane Figure boun- 
ded with one Line, calÞd the 
Circumference [a bca7, to which all the 
Lines [da,dc,db] that can be drawn 
from one Point [| d }] in the middle of the 
Figure, are equal to one another; theſe 
Lines are call'd Radius's, and the Point 
in the middle, the Center. 

22. The fdiameter of 4 Circle, & 4 
Right- Line | a b] paſſing throngh the Center, 
[c] bonnded at each end with the Circum- 
ference, and dividing the Circle into two 


equal parts. 
23. A Semicircle i the Figure [ad b] 


contain'd between the Diameter, and half , 


the Circumference. 

24. 4 Segment (of 4 Circle) & 4 
Figure contain'd between a Right-Line 
(calld a Chord ) and any part of a Cir- 
cumference, Lach, or adb] call'd an 


Arch. 


* 4 
WL 4 


Fig, IX, » 


Fig. X» 


Fig. XI, 


- —— ——— 
” 


Fig. XIL. 


Fig. XIIL 


' Fig. XIV. 


Fig. XV. 


Fig, XVI. 


Fig.XVIL, 


DEFINITIONS. 


25. Equal Circles, are ſuch, whoſe 


Diameters or Radins's (that 1s Semidia- 
meters) are eqnal. 

26. Circles are ſaid to Touch, when 
they do only touch, and not cut one another. 

27. A Right-Line [a b] « ſaid to touch 
a Circle, when being continu it does not cut 
the Circle : Thus us call d a Tangent. 

23, An Angle [_c] ſaid to ſtand upon 
that part of a Circumference [ab] which 
8 oppoſit to it. 

29. Az Angle of the Segment ['a b cJ 
is made by the Circumference and a Right- 
Line cntting it, 

30. An Angle in the Segment ['c] 
wade by two Right-Lines [ ac, be] reſing 
from the Angles of the Segment, and 
meeting in the Circumference. 

31. 41 Angle of ContaR, [b] &« be- 
tween the T angent and Circumference. F.1 3, 


32. The Se02 of a Circle,[abc] u a 


Figure made by two Radit's and part of 


' the Circumference. 


Fi, XVIII, 


33. Right-Lines [a b, c d]] are ſaid to 
be Equidiftant from the Center, [e], when 
Lines [ ef, e g] drawn Perpendicular from 
the Center to them, are equal. 


CHAP. III. 


21: 


DEFINITIONS. 


—— 


— —_ > 1 


CHAP. 111. 
Of Proportion. 


34. A Pultiplied Xagnirude, [a] Fige XIX- 
5 that which contains another 
Magnitude, { b? a certain number of times 
preciſely. _ | 
35. 4n Aliquot ; , or ſimple; [b] 
which being repeated a certain number of 
times, equals, or meaſures out another [a] 
Magnitude preciſely. 
(1.) Like Aliquot parts,[[b,dJare ſach, 
« being equally repeated do meaſure out 
their reſpettive wholes, [ a, c.] : 
(2.) Like Parts,are theſe that are equally Fig. XY. 
contain'd in their reſpetive wholes : Thus 
B and D are like parts, becauſe B u con- 
tain'd once and a half in A, and D once and 
4 balf in C, | Fig. XX, 
36. Ratio or Reaſon, is the compariſon pig, x1x. 
of two quantities [a, b] oze with another ;, 
whereby, one is ſaid to be bigger or leſs than 
the other : In which compariſon, that which 
precedes, [a] 3s calld the Antecedent , 
and the other ['b] the Conſequent. 
37. Thoſt 


- OO W— W—— 


Fig. XIX., 


Fig- XXL. 


are bke parts of 


DEFINITIONS. 


37. Thoſe Quantities only admit of 4 


Reaſon, which being Multiplied may ex- 


ceed each other. 

38. The Reaſons (between A, B, and 
CD) are ſaid tobe the ſame (equal, or 
like) when both the conſequents (Band D) 
are like parts of their reſpettive Antece- 
dents (A andB). That 6s, ſince no quantity 
can be ſaid to be big or little, but as #t «1 
compar'd to another , therefore if Band D 
AandC, then A 5x ſaid 
to be a big, in reſpect of By (or, to bave tht 
fame reaſon zo BY ws C bas ws reſpett f 
D: Thxs - A.B:;C.D,o 
th — 3K, "3 

4, g = ink 

39. One Reaſon 5s ſaid to be greatet 
or leſs than another , when one of thi 
Conſequents [| b 7] 1s more excerded by" 
Antecedent T a") , thanthe other [0] by 51 
Amecedent {| cJ. That is, A is bigger # 
reſpett of B, than C is in reſpeht of D, 
or, the Reaſon of AtoB, 5s bigger tha 
= wor of C to D, which 5s this expreſf: 


4 


40. The 


OF YU:  mnDOg »Sb<yT» 


HEL! 


DEFINITIONS. 


40. The Equality of Reaſons, (men 
Bn} in def. 38.) 1s calPd Proportion © 
That is, A,B; C,D are ſaid to be Pro- 
portionals. And inde. 39. A,B; C,D 
are Unproportionals. 

41. Continual Proportionals, are when 
the middle term ( or quency ) 5s taken 
twice: 4s when, A's as much bigger than 
B; 4B, 3: thanC; whichis th expreſt, 
A, B, C, I 

42. In the foregoing caſe the reaſon of 
the firſt term to the third, is ſaid to be 


Duplicate #0 the reaſon of the firſt to 4 


ſecond, or of the ſecondto the third, 


| both theſe reaſons are the ſame, by def, 38.) 


. ' endif there be more terms added, viz. 


that 


B, C,D, &c. == the Reaſon of the f 
[a] 'ro the fourth [&] , 5s ſaidrobe Tri- 
plicate, &c. 

43. But if the terms ABC are not 


hr Proportional: ( as in def. 39.) then the Rea- 


ſon of A to C, is ſaidto be compounded 
of the Reaſon of Aro B, = of BroC, 


Hf; thus expreſt, = = +> 


44. The Yomologous terms 5: any 


10n , are the two Antecedents, or 


Th the two Conſequents : Thus A, C, and B, 


D, 


if | þ- 
D, (#1 Fig. 20.) are the Homologou _ 


Fer ms. 

45. Like Right-Lin'd 5 igures, [a be, 
def, are ſuch as have equal Angles, ani 
| | | the ſides about thoſe equal. ”— ng , Proper 
| 


U. 


——_ 
«Q 
-] 
MR 


tional, as if the Angle B,, be ſuppoſed ti 
be equal to the Angle E , then the. ho 
AB.BC:: DE.EF, and þo of 
other Angles and ſrdes. | 
| 46. Recipzocal Figures , are when 

| compare the ſides of one * Fi igure to the ſides 
* the other , aud" the Antecedents and Cu 
E: | ſequents of the Reaſons ,, are-in both | 
Bres. | 
| Fig. XXIIL 47. The t of any . Figure; " 
Perpendicular Line [ a 61; drawn from t 
| rop of t Ca] wil be LCA] 


CHA P. Iv. 
of the Powes of Lines. 


—O—— —— —— = - . -- - 


Fig. XXIV 48. 


Rectangle 3 15a Paralllog y 
| (def. 20.) whoſe Angles 7 
| Right: 


Fig. XV. 49. A Square is 4 Reltangle that pon j 


all its ſides equal ; theſe are alſo call d ih 
Powers of Lines. CHAP.\ 


- ' : 


DEFINITIONS. 


de CHAP: 
+ Of Surfaces. 


0. A Right-Line, [a b] # Right (or Fi. XXVI. 
| Perpendicular )to a Plane [cd] 

'{def. 5.) when all the Lizes[ac,ad, &c.] 

'Fhat can be drawn from that Point [a] where 

tonches the Plain , upon the ſaid Plane do 

$uake Right-angles with it, viz, when CAB, 

AB, &c. are Right-angles 

51. The Jnclination of a Right- Line F.XXV1. 

fa b] to a Plane, [cd] i meaſured by the 

nele BAC, where the Line that leans, 

$14 the Perpendicular, do touch the Plane. 

I 52. OnePlane[abJs Right ro another F.xxy1l 

Fl » [cd] when all the Lines in the firſt 


lane [a b] that are Perpendicular to the 
. Jommon ſettion, [| be] are alſo Perpen- 
+ "Venlar tothe otber Plane [£4] (def. 50.) 
- * . $3» The Jnclination of one Plane [a bY Fig,XXIX; 
og%p another [cd] is meaſured by the Angle 
es W\oT between two Lines [| g, fg] ineach 
"lane, which are Perpendicular to the com- 
at Won interſeftion [e Þ]. 


I'd th 


Pp. \ B 54+ This 


| 1 3Fad DEFINITIONS. 


J40 Thi Jnclination will be equal, 
( or like ) in ſeveral Planes when thu 


F Angle 1 equal, 
' 


55- Parallel Planes are ſuch as hav 


10 Inclination to oxe another. 


56. «A Solid Angle, is a Corner mad: 
by the meeting together of ſeveral Plan 
| Angles (three at the leaſh) in one Point, 


— 
' VT” P 
= —— WV _ 
. 


—____ _ 
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| CHAP. VI. 
| Of Solids, or Bodies. 


| F 7s Solid or Body, us that wh 
/ \ has Length , Breadth , ay 


| | Depth. 
| | 58. Like Solid Figures, are ſach , 

18; are contained wnder an equal number ( 

| like plain Figures. ES 4 
| | | 59. Equal.and like Solid Figures, 4+ * 
| 

| | 


ſuch as are contain'd under an equal. numb” 

of like and equal plain Figures. 

{ 60. eA Ppzamid, 7 a Salid Figur: 

{| whoſe ſides are plain Triangles, their ſever , 
'l #ops meeting together in one Point | 


- ww —— - > W—_— 
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DEFINITIONS. 
|, 61. eA Wiillm, & 4 Solid Fig 


, Bs. "- E 
bis tht two bppoſite files (or ents) Tabe det f] "A 


of which are like, equal, and Parallel ; a "2 
we all the other ſides abde, &c.?} are Paral- 4 
lelogr amis. rnd | 
2at 2. «A Sphere i 4 Solid Fighrt bbiun- 


am ded with one Surface ;, to which ( Surfact ) 
all the ſalt Lines that cairbt draven from 
one Point within the F igure, Call'd the Cen- 
ter , will be equal. | 
63. The q | of a Sphere, # that 
reſting Right-Line , about which, if 4 Se- 
micircle be turw'd , it will beget a Sphere. 
64. The Center of 4 Sphere , # the 
middle of thu Axis. 
bu 65. The fdlaiticttr 6f 4 Sphere , & a 
a Right-Line paſſing through the Center , and 
bounded at each end in the Surface of the 
h Sphere. | | 
4 66. eo A Cone, a Solid Figure, riſmg Fig.XXX". 
' from a Circular baſe | cd] according to 
»4 Right-Lines, (Ca, da] and ending in a 
mb. Point, [a] which is call d the Vertex, of 
Top. 
TM & The Afts of a Cone is a Ripht- Line 
vel avawnfromthe Top, [a] to the Center ['b] 
of thr baſe [cd . 
63. A Right Cons. See def. 7r. 
_— W- 69, of 


00000 


F.XXXUIUL 


F.XKXIV. 


DEFINITIONS. 

69. eA Cylinder « 4 Solid Figure , 
riſing from a Circular baſe|.c d] (or Circle) 
according to Right- Lines, [ce, df] and 
ending in an equal Circle [ & |]. | 

70. The Axis of a Cylinder, is a Right- 
Line, [a b] joyning together the Centers of 
ahe two Circles. | 

71. eA Right Cone or Cplinder, 
when the Axis is Perpendicular to the 
baſe. 

72, Like Cones or Cylinders, are ſuch, 
whoſe Axes, and the Diameters of their 
baſes, are proportional. 

73. eA Cube (or Dye) is a Solid Fi- 
gure contain?d under ſix equal Squares. 

74. eA Tetraedrum, contaird uuder 
Fonr Triangles, equal and equal ſided. 

 75- «An Deaedznm, contain'd under 
Eight Triangles, equal and equal ſided. 

76. «eA Dobecaedzum, containd under 
Twelve Pentagons, equal and equal ſided. 

77. eAn Jcolaedrum, contain'd under 
Twenty Triangles, equal and equal ſided. 

Theſe five laſt only, are call'd 
Regular Bodies. 


78. Parallelepipid (P pp) « 4 Solid Fr 


gure, contain'd under ſix Parallelograns , | 


the oppoſite of which, are Paraltl. 
79. One 


AXIOMS. 


-9. One Figure 1s ſaid to be Inſcrib'd 
3n another, when all the Angles of the Fi- 


gure inſcrib'd , touch either the Angles , 


Sides or Planes , of the ather Figure. 

8». eA Figure s Conſcrib'd (or Cir- 
cumſcrib'd) when either the Angles, Sides 
or Planes of the outward Figure, touch all 
the Angles of the Figure that is inſerib'd. 


Note, That theſe Definitions, though 
put all together , for the convenience of 
references, will be beſt perus'd ſeverally, 
before each reſpeAtive Chap. in the Book, 
to which they belong. | 


AXIOMS. 


I.) Etween two Points , there cannot lye 

more than one Right- Line , ( nor 
between two Lines, more-than one Right 
Surface ) but they will be Coincident 3. that 
is, become one. Therefore ſuch Lines 
(and Surfaces ) can't have one common Seg- 
ment , that is , one part or portion, Com- 


mon to two or more of them. 


2. eAll Right Angles are equal to one 
anther, 
| B 3 2. Parallel 


AXIOMS. 


3+ Parallel Lines, [ag] ( ous 
Indlingtion te one <nethgr ) have the a 
Inclination to 4 third Ling. 


Ling, [A] 
© 4. Thoſe things which being laid upan 


one " angther , do mect in all parts, are 
equal, The Convezſe of this (to wit, thas 


us tru in Lings aud Angles , but not 9%. 


Figures. 


5 A of IR 6 greter then | part 


of it ;, and equal to al its parts taken tg-. 


om, 


6, Th ings thy are equal to a thirds are. 
equal to one <p = If A be equal te C., 
and B, be equalto C,, then A us equal to B. 
7. Fhe halfs (or doubles)of things that” 


are equal , are equal, and ſo are any 
Pres _. 

If you add, or take aw qual parts 
from things that, are equal, t Ns remaigagr Ls 
will be equal. 
9+ If you add, or take ayay dan 

things that are unequal, the remains 
ders will be e unequal, 


Oi 


equals heing laid upon ove qvather, will meet ). 


AXIOMS. 


4 Of Proportion, 

X 10. Thoſe things that have the ſame 
Reaſon to athird thing, {or to things that 
gs Are equal,) are themſelves equal: That ts, 


Fl . thoſe things that are equally great in re- 
ſpeft of another , are equal between them- 
ſelves; and convertedly, 
rt Il. cAnd if A, br greater in reſpe&# Fi.XXXV:; 
of C, than Bus inreſpeit of C, then Au 
greater than B. | 
12. Or ( which «© the ſame in other F.XXXVL 

* words) A is leſs than B,, if the Reaſon 
* of CtoB, be preater (def. 39.) than the 
* Reaſonof AroB: Thats, if A be leſs 
ns 0, reſpett of C, than B ts, in reſpet of 
') the Jame C, then A «leſs than B. 

13. Thoſe Reaſons that are equal ( or 
like) (def. 38.) to a third Reaſon are 
equal between themſelves , and thoſe that 
are unequal to a third, are unequal to att 
that are equal to thu third. 

14. eA Whole, and all its parts 
together , have the ſame Reaſon to 4 
third thing. 


B 4 E xpli- 


7, 


*[+LP | 


000 Þ> NC * 


Explication bf the Notes. 


Equal to. 

Greater. 

Leſs. 

Added to. 

SubtraCted, or divided by. 
Multiplied by. 
Continued Proportion. 
Right-Angle. 

Angle, or Acute-Angle. 
Triangle. 

Circle. 


Square. 
Rect-angle. 


Perp. Perpendicular. 


PII. 


Per. 


Parallel. 
Parallelogram. 


Ppp- Parallelepipedon. 


Hyp. Hypotheſis, or Suppoſi tion. 


Pre: 


Precedent Propoſition. 
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THEQRa. 


' THEOREMS. 


[ Note. In theſe Theorems ( or ſpecula- 
' tive Principles) it is enough to ſuppoſe 
; that Parallel Lines can be drawn, Angles 
* fram'd, and Circles deſcrib'd. The man- 
* ner how to do them, will be ſhew'd and 
Demonſtrated in the Problems ( or Pra- 
fical Principles ) that come after. ] 


W-- ' 
CHAP. L 


Of Lines. ParRT EL 


Theorem I. 


right Line [ab ] falling upon ane- 
' ther | cd ] makes either two \-s, or 
- 
.* ſuch ax are = 2 \e. 


F AB ſtands Berp. it makes * 2 |. s ABC, 
ABD. If it lean, (as EB, ) the zAngles 
EBC. EBD, take up the ſame place as the 
former 2 |_ ones had done, andy con- 

* - $quence ® are-equal to them, £. E.D. 'n 


« Def. To, 


> Ax. 4. 


*%# 


Of LINE sS, 


I "I 


f Ax. 9. 


Theorem IT. 


That [ cd] # aright Line, on which 
other [a b] fanding, makes 2 Ci 


ſuch as are = 2 \.. 


FE CD, be not a right Lins, then the 
Line will fall either nnder or over it 
CBE. Now the Angles ABC, ABD = ©( 
=*) ABC, ABE, z. e. a part equal to 
whole, Q.E.4. Therefore C D will be 
right Line. 2. E.D. 


Theorem III. 


+A —* (2 =* D+B., ther 

(Þ being common) A is = B, 
A+C=f* 2} =f) A+D, therefon 
being common) Cis=toD. gB.E.D. 
The reaſon is this, If HE cut EGPe 
the Angles are[_ (by I) and therefore 
( Ax. 2.) ſfothen, C =D ad A=B. 
if the point O remaining fixt, H F be I 
aſide, F will come to E at the ſame time & 
H comes to G, therefore whatſoever is loſt 


FTRHET) 


of the Angles Band A, is equally gain'd "yo 
OW 


of LINES. 


r Angles CandD, ſos that B ""_ always « Az.Y: 4 
il to AandC=D, Q.E.O 


ko M4 


wbl. q Thearem IV. 
Li 


right Line [',y 4] cutting Parall. ['a 6] 


af chew He Angles equal, viz 
1e Gs d=c= .em=f=gz=h 
r it 
ks 6 
to 
] be 


Or @þ have 8 the ſameinclination to 7 f, ®Def.. r2, 
and thecefore Þ make = Angles with it, ® Def. 6. 

tis, A= CandF=H. ButAi =Band * Pre. 

& — D, alſoE =Band G=H, and there- * Ax. 6. 

k the” are all = one another, viz. A=B 

IC=D,andE=F=G,=H. &.E.D. 


Theorem V. 


Ltwe of the oppoſite Angles C whether 
JS imernal,['f cb or external) [ah,ed}] 
are we to2 


—1C, —ng 
-i fronts G) = Therefore <p 


; and-ſo of the reſt, &. E.D: 


—_—_ — —y _ - = o 


—— ew I OS rn ES ee I <> 
—  —— 


_ 
—_— - 
mg nero ones ore pa_ 


—_— 
wn. A.M 


—_ _——_—_—_ 
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3. 
P Def. 11. 


* Sup. 
ſ 1. 

t Ax.8, 
v Pre, 


VT AX. 3. 


iS 
nd b 
Theorem VL : 


If the oppoſite Angles Cabcdefg "i 


equal, the Lines « 6 arePlI. 


of D1ES Þþ 


& 
> 
* 
Fi 
. 


\ Ince the Angle A = ®C, the Lines C 
g have the ſame ® inclination to a thirdÞ 
y 4; and therefore ? no inclination to on! 

nother, that is 4 to ſay, are Parallels. Q. EF 
- 


Theorem VII. 


Alſo if the oppoſite Angles are — 
[f c, or bg, or ah, or ed, ] the Li 
are Parallels. 


taking away F which is common, the 
mains* C== A. Wherefore » « þ are Par 
Q.E.D. 


Theorem VIII. | h 

Lines Barall. a6 to a third, fave Þ 
to one another. 
< 


E, you deny it, let « be ſuppos'd inclin'd* 
&, therefore is inclin'd to & —_ 


' Of FIGURES. 


manner , contrary to eur ſuppoſition , 
is abſurd; therefore « is not inclin'd ts 
md by conſequence is Parall. to it. ©. E. D. 


CHAP. II 
ns) Of Figures. PART: I. 
0 ol 
—_— 
: Theorem IX. 


| Triangle [abc] the external Angle 
cb :s equal to the two internal op- 
te Angles [a b.] 


& k be drawn Parallel to AB. Then the 
gleD =*A,and E=*B. Therefore « 777, 
both together, are equal to A+ B. 2. y 4x.c. 


Theorem X. 


Fhree Angles of every Triangle , are 
© equal to two right Angles. 


CD=z2| andD =+* A+ B, there- 2 7, 
eCAB=2|,. £L.E. Dr - 2 Pre, 
lin'd? 


fter © X1. 


P. 


C Sup. 


© Ax. '4+ 


Of FIGURES: | 
Theorem KI. 


Two fides | a b, bc] of any Tria 
greater than the third Lac] 


FOr AC being Þ a right Line, mark 
the thorteſt. way between the points 

C, and therefore is ſhorter than A B C;Þ$o1 

ye between the ſame points. 9. E Diaen 


_D— SEL Md. 4. Sth. ith. a i. 
— 


Theorem XII. 


In a Trian ded 
nes Ph 1 egud Ah 


Utppoſe the whoſe Triangle to be 
backſide forward, (repeater i by 
and tzidon the forefide BCT), ſ6-that f 
q may fallupon C, and yuponD; now 
the Angle C = ©D, therefore © the / 
ſhall meet exadly with C, and 5 with 
by conſequence the Lineq gthall fall uj 
and 5g upon D B. Laſtly, the point 
fall upon B, ( for ſho d it fall 
elſe, as in E, then the Lines q q and 
not fall ypon C Band DB, againſt? what 


; 


e 4x.1.494 demonſtrated) therefore CB=f D BWi 


4 


Of FIGURES. 


| Theorem XIII. 


4 Triangle equal ſides | ab, bc ſub- 
tend equal Angles. [ac] 


cauſe the Lines'B A = £ BC; therefore both 8 Sup. 
of them in the paint B, are <qually diſtant 
2m the Angles Aand C, as are alſo-both of 
intheir points A and C, (for the lneAC | | 
Sacommon meaſure to both their paints;)fince 
AB and BC, are equally diſtant fro: 
Angles A and C in. both theig extream 
, and, are equal * to one another, it: fob b 5up, 
$ i that the Angles ſubtended by them, Aand i Def. 6; 
, arealſoequal. £. E.D. : Caf. 3+ 


Y W_ 


—_— 
— 


1 Theorem XIV, 
Bo 4 Triangle the greater ſide [bc] ſub- \ 


tends the greater Angle. [| a } 


Fnot, let the Angle C be ſuppos'd ==:to A, 
then k AB will be= to CB againſtthe-fup- « x77, 
2-B. 4. Suppoſe then CCA, and 
the- Angle A C D: = A&A, therefore: * the 
le CD= AD and adding Þ Bto:bath, CDB 
All be = to ADB. But CDBCG_ (CBC) 1 4x, 8. 
DB. 2. £. 4. viz. that the ſame CD B ſhould = x7, 
th== to and. than ADB. R Sup. 


NVe 


4 Def, 6. 


JT is ſuppos'd that the Angle Ais[_ thariÞ 


77 
+ ,,v 


Of FIGURES. 
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Theorem XV. 


Ina Triangle the. Angle [a] 15 ſureny 
Þ the fs [bc] | 
( 


and it muſt be prov'd that the fide B C is} 
BA; for firſt, if BC were = BA, then 
Angle A would be = * C, contrary to the 

ion. £2. F. A. Or 2d, if BA were(_. 

then the Angle C ? would be C_ A, againſt 
Suppoſition alſo. Since therefore B C 1s neithF 
== nor " BA, it follows that it mult be 
BA. QiE.D. 


Theorem XVI. 


In two Triangles if the ſides be =, 
ples are =. 


Plrit I prove the Angle A=D, for ſince 

' fides AB, ACare=toDE,DF, and & 
ſubtendent BE=EF,it follows 4 that the fi 
B, A C,andDE, DF, have the ſame inclina 
and by conſequence that the Angles which 
contain, AandD, are =, 9. EF, D. | 
The ſame proof will ſerve for the other 


gles, 


Of FIGURES. 
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Theorem XVII, 


tends two ' Triangles, where two ſided 


: [bacardedt?] and one Angle [ad] 


(between thoſe ſides) are =, all the reſt, 


I both ſides and Angles, are =, 
= Ince the fides BAC and EDF, are'=; 


— and alſo the Angles A arid D, therefore be- 


inſt '& laid upon another, both the des and Angles 


ll exattly meet, * an1 by conſequence. the. 


neVSnt E ſhall fall upon B, an F upon C; there- 


t be 


_ 2. Ee D. 


_ —_ > a. mum ” W "IRS \ 


2 


'h 


Theorem XVIE 


an equal legg'd Triangle (def. 15) dline 
bd ] drawn from the top, and cutting 
be baſe ac? in the middle [| d], #4 


p. to the ſame baſe, 
r in the two Triangles, ABD andB DC, 


ks are = to one another ; and particular- 


e\theline E F {hall exaCtly meet with BC, ; 
d by conſequence* be= toit:and therefore*all ;, 


r 4x; he 


AX. 1} 
Pre, 


the fide BA = "BC,andAD= *=DCand «4 Sufe 
is common to both,therefore® the reſpeCtive v xp7, 


Foe twoat, D, which are therefore *[__; and ,, 
conſequence y BDis perp. toA C. Q.E.D. y pf 4, 
þ\ C Theorem | 


Of FIGURES. 


Theorem XIX. 


In twoTriangles,where two fides [b a ce 

are =, and a third ſideef,) c i 

; Angle [ d 7] fubtended by this third "4 
$5 alſo Co. 


His follows manifeſtly frort def, 6. cal, 
But ma vo, be demonſtrated (if ne 


_ by laying one upon the | 


Theorem XX. 


The converſe of the former. If two oe” 
[bac, edf] be = and one Angle [| 
t, the ſubtendent [ef] of this Any 
ſhall be ©. alſs. 


| oof you den Le the ſubtendent E F be = 
BC, therefore the Angle Dwill 

pr A, contrary to the ſuppoſitia 

wherefore it remains 7 ma ſubtend.EF ſho 


be (5. than BC. L.E.D. 


Theor! 


f FIGHRES. 


— 


Theorem XXT. 
,ed angles, if one (Me [a b, 48] ana 
- ples (a, a58, BJ — ro this 
' ſu ! =, all the reſt be =. 
pon AB,and they ſhall meet3;alſo the * Ax. 4. 
cal $ « and Z being *= to the Angles A, * Sup. 
= exaAly meer: with them: Laitly,The 
the M1 fall wpori C (for ſhould it fall any 
| as in Þ, thew the fide 4 word not 
e ſide BC, as has been dettionſtra- 
EY efore Þ all the files are =, andby © Av. 4. 
2 © the Angles. £2. E.D. © XJ. 
ſ Theorem XXII. 
e [ 
Ang [abc,e &y] that have two An- 
ta, and 8 b,] ==, ard equiangs- 
at #, have all thei? Angles ==. 
will e to prove that the Angle C = y. 
frtio r the three Angles ABC together are 
wo ;=14) aþ together. Therefore if 4 2. 
two equat ſutnms,. yos take away A 
B ==« &,there wilbremain f C=y5. « 5up, 
p ; f Ax, vs 
Eoft 


C2 : Theorert 


Of FIGURES. 


Theorem XIX. | 
In twoTriangles,where two fide: [| It 
are =, and a third ſide ef,” | 
Angle [.d] fſubtended by this t 
"T; alſo | IR ; 
His follows manifeſtly from de 'D 
But may be demonſtrated | hoi 
_ 1, by laying one u wh 
4 fall 
i þ tate ” BEIT AG RES * ted 
oi! cor 
Wi |, | Theorem XX. Ry 
| | | The converſe of the former. I 
1 A [bac, edf)] be = andone . 
| | K, the ſubtendent ef} of 1 'Ty 
| W! | ſhall be ©. alſs. : 
1 
{|| IF you den pheget he Bheendene B 
lf =}then B C, therefore the Ang] f 
58. =or "than A, comrary to the 1 
100 wherefore it remains that;the ſubten Fu 
il '£ 
1 | | 
\! 1'W 
Wl. 


Of FIGHRES. 


Theorem XXT, 


| In two Ttiangles, if one (Me [a b, 48] and 
tiwd Angles [ 2, 38, BT ( ey to this 
ſide) be =, all the reſt ſhall be =. 


! Q Et «4 upon AB,and they ſhall meet=;alſo the 
' JI) Angl&e and being *= to the Angles A, 
: and B,flvall exa@tly rh&er't with them:Laltly, The 
point S (hall falt wpori C- (for ſhould it ll any 
where elſe, as in Þ, the the fide & þ wonld not 
fall upon the fide BC, as has been dettionſtra- 
:ted; ) therefore Þ all the files are =, andby 
conſequence © the Angles. &. E. D. 


Theorent XXIH. 
' Triangles [abc,e 8 y] that have two An- 
ger hea, and 8 by] ==, ard equiangu- 
; that ts, have all thei? Angles ==. 


| wW E are to prove that the Angle C = y. 
Ky For the three Angles AB C together are 
= ( 


* Ax. 4. 
a Sup. 


b Ax. t 
e Xl. 


2|_= 4) a 8+ together. Therefore if 4 X. 


| from thele two equat ſutmms, you take away A 
+ =* andB == e g,there wilkremain f C=y. 
R L. Ee. D, | ; 


C2 Theorem 


e Sup, 
f AX, Ls 


"SD Fr =, 


Of FIGURES. 


Theorem XXIIL, 


In two Triangles, where one fide, (ab, « (ie. 
and two Angles [a, 4, and, ] (tho 
not adjoyning to this ſide) are =; 
are equal. 


Tanger er © was (2] =b)t 
the 


os Angles:'of O together, If now frahej 


equal ſumms you take away equals, viz. 
k Sup, —bhgandC=—=dg, there will *' remainB= 
i Ax. 8, therefore « (the fideABbeing =® @þ) 
k Xx), Ae = £L.E.D. 


Theorem XXIV. 


4 
In twoTriangles[a bc,d ef] where two fra 
are — -Jand one Angle a=d?] (though 
between thoſe ſides (v.XV11,) all are 
provided that the other Angles be of. 
ſame kind;viz._, acute,or ovtuſe An 


Eeanſe the Angle D = A, therefore bel 

i Ax. 4 -laid upon it, they will meet,! and the 
m Sup, E will fall on B (becauſe the line DE == A 
alſo the point F,on C: if not, F muſtfall ei 

below or above, in G or y.Firſt,not above,for 

the Angle F be[_ or obtuſe, then AC Bn 

n x//], ®betheſame,which is =® By C;(forBy 0 


T 


Of FLGY-RES. 


EF mBC: :)thereforeA CBand ByCwillbe 

both |. | or obtuſe,which 1s contrary to Th.X. _ 
or can F fall below, for let F, that is G, be[_ or 
btuſe, it will be =» to BCG (becauſe BG 
je EE)" BC) that is,2 [_or obtuſe Angles in 
Triangle B C G,contrary to X.Zaftly, Let the 
Angle F be acute, A CB mult ® be the ſame, 
refore BCG is obtule =" BGC, contr. 
« Or (above) let Ay B, i.e. F, be acute ; there- 
re By Cisobtuſe —= ® B Cy,contr, X: there- 
reEFwill fall onBC. Andthe three fides * x77, 
eing =, ®all will be =, 2. E.D, 


—_— 


Theorem XXV. 


ſeveral lines that can be drawn from a 
point given [c],to aLine,[a b] the ſhort- 
eſtis a perp. [cd] And of ther reſ#, the 
nearer tothis the ſhorter. 


Ecauſe in the Triangle CDE the Angle Dis 

| ? (and(_ 4 then either of the others) P Sup. 
efore the ſubtendent CE 15{_ CD. Fur- 4 X, 
\ becauſe CE D4 is acute,therefore! CEE'r,, 
obtuſe, and thereupon i CF (_CE.Q.E,D. x), 


C 3 Theorem 


——  —— 


"REC eee eee ee eee. ee EEE ee. at ——_—w—_—_ Ib. cwaugy © ©” aa 
— — 


ODE ct. - 


8/1 
u XXL 


W Ax. 8. 


of FIGURES. | 
| fe, 


a 


Theorem XX VI. 


Triengles | ca e, cbs] upon the ſame 
[c£&] and of the ſame height (def- 4 
{ or, which is the ſame, between the f; 
Parallels Cab,ed], ) are =. 


Raw EF and BD Pqrallel to AC, 

: — l 

cauſe the Angle CR ENY 

the fide AE is common, therefore » the ME 
angle CAE = EA F, lalike manner the T 
angle EFB, = EDBand CDB= C 
Therefore ACE*|EDR (4 of the whole, 
DB)=E DB-+ CBE; 3nd taking aw; 
D B which is common to both , there rex 
vw ACE—=CBE. 2. F.D. 


Theorem XXVI. e 


Lines | a bycd] are Pardlels, f eq 
Treangles {cad,eb&7] won the ji... 
baſe [cd] can ſtand between them, þ ; 


F CD be not parallel to A B, then the Pa 
”. mult fall either above or below A B, asit 
Draw out CB toP, and joyn F D. There 
the triangle CED= * (CAD=7)Cl 


OE, 4. 
Theol 


Si 


4 


Of FIGURES. 


; 
” 4 : 
— 


Theorem XXVIII. 


Triangles ['SX)] pon = baſes ef. ed), 
f between the ſame Parallels [ab.cd}, 


" are —, 


Et the triangles $ and X be ſo plac'd, that AB 
may be= CF or ED, then joyn AEand 
F. Now becauſe CF== AB, andA Fiscom- 
F 2 Pon, andthe Angle AFC =*F AB, therefore 
AS Triangle S— A EB; in like manner * = 
he BEB,andAEB=— bAFB;fothen S=(AEB 
the -A EB=)X. L.ED. 

'C A 3 


ale, | _- Eh 
_ Theorem XXIX. 


Thoſe Lines [a b, cd] are Parallel, which 
have between them equal Triangles [cac, 
ebd] ſtanding on equal baſes. [ce,ed] 

oy 

m, 


Ce, 


ar if A E be not Parallel to E D, the Pg» 


hich cannot be, as in XXVII; therefore &5c. 
p . E. D, 


s Par 
x00 C 4 \ Theorem 
') C A 


Fheorf 


rallel will fall either above or below ;. 


z IP, 
2 X/11, 
b XXY/T, 


16 


#/L 
d X Xl. 


* X71, 


fly, 
£ XXX. 
b XXF. 


Of FIGURES. 


Theorem XXX. 


A Parallelograw Cabcd 7] is divided 
the middle by the Diameter [ cÞ] 
the oppoſe ſides are equal. 


—<BCD 

Becauſe the Angle 44 —cCBD 
the line C Bis common, therefore 4 the T 
gle CAB— CBD. and by conſequence 
Pgr. is divided into two = parts. And 
of the = Triangles, the fide AB == C 
AC=BD. £.F.D. 

Note, The oppoſite Angles [ 4d, andc b 
a Per. are =. 

Since the two Triangles AB CandC BD 
==, therefore *© the reſpective' Angles are 
viz. A =D, and the2atC==2at B. 2. Fy © 


Theorem XXXL 


Two Diagonals [| ad, cb] (or Di: 
ters) ima Pgr. cut themſelves in the 
ale [ e). 


REcauſe in the Triangles AEC and BED l 

' Angle EBD==fECA, andE DB =j9 
AC. and the fidleA C = 8 B D, therefare'$. 
Triangles are ==, and by conſequence the 
AE =ED, andBE=EC. a 


Of FIGURES. 


hh. —_—__—___ - — m—_ 


Theorem XXXII. 


Line [a b] paſſing by the middle [' e] of 
the Diameter [d c |] cuts the Pyr. into 
two equal. parts. 


—— ——_— 


Ecauſe O + Z = i X -++S, and Z = X,, i XXX. 
(for the angle ECA=1EDBR,andE AC k XXIIL 
lEDB, an the fide E. = ED) there- 117. 

re ® taking away the equals Zand X, there ® Sap. 
mains O r= S, which equals being added, it ® Ax. 8. 
ll ee OX=SZ. L.E D. 


Theorem XXXIII, 


Or OZA = 9 XSV, all together. Alſo, e xxx. 
O=0Xand A =9»V, therefore ? there p 4x,8. 
ains Z = $% 2 E.D. 


Theorem XXXIV. 


.[ad,c e,fg] between the ſame Paral- 
BED {6 [af,ch?] upon the ſame [cd], or e- 
]. = qual [cd, gh] baſes, are equal. | 
= the KJ E are to prove that AD!=CE=FGOG, f 
p. JV thus, The Triangle CBD (41 ADand 4 XXX, 

Th 


18 Of aCIRCLE. 


CXXyY1I, of CE) = 4 EGH (4 of FG.) Therefy, 
r Ax. q* r the wholes, AD, CEandFG ares alſo eq 
9. E.D. 


hy —_ 


—— —— 


| CHAP. I. 
Of a Circle. Parr. Il. jr 


f 
EEEINTIONIENAN — -l 
Theorem XXXV. [_ 


A Line [bd] paſſing the Center, # p 
dicular to a Chord | a c] which it div 


in the middle [d]. p 
r Radim's Or the fide EA="E C . a 
DE - Da—ſnDc ? andDEis F: 


\ Sup. mon, therefore * the Angles at D are ==, a 
exy7,, conſequence®[_. L.E.D. (Def- 7.) 
u I 


Theorem XXXVI. 


Ard if it [bd] be perpendicular , it 
| vides the Chord(a c] in the middle, 


* Kadiu's, FOr the fide EA= ® EC, EDis common 
® Sup. the Angles at Dare ==*, therefore AD 
Y XXIV, YDC. £L.E.D. 


Of a CIRCLE. 


Theorem XXXVII. 
it [bd] divides aChord {ac} un the 


| nuddle, and be alſo Perpendicular to it, 
it paſſes through the Center. 


F not, let E D paſs thongh the Center, there- 


fore the AngleEDC#is|_ = *BDC that 
a part == £0 the whole. 9. E. A. 


« ” 


Theorem XXXVIII. 


at point [a] i the Center of a Circle, 
from: whence more than two equal (ab, 

a d, ac] right Lines can bedrawn'to the 
-Cireumference.. 


Raw the Lines BD, DCdivided in the 

mide by AE, AF, becauſe the fides 
4 -— þ ro — and A E is common, therefore 
e Angles at E are =, and by conſequence 9 [_3 

fore* EA paſles the Center. As in Ii 

naer , by. the ſame reaſon does-F A. Site 
erefore both theſe paſs the Center, Tt muſt be 
here they meet ; viz.inA. &.Z.D. 


Theorem 


oO OY 0 OI OG An GO. —_— - o 
- - —_ ——— — 


Þ1. 


E XXX). 
£ Ax. 2, 


b Radiu's. 
i Ax. 8. 


Of aCIRCLE. 


— 


—_— — 


Theorem XXXIX. 
Croſſing Chords [a c, bd] (not paſſing 
ther un 


Center) ds not cut each 0 


middle. 


PBOr if E were the middle of both, then 

(paſſing the Center) would make FE 
ftoAC, and FED| ftoBD; that is FÞ$- 
—8*FEDapart= to thewhole. £. FE. 


Theorem XL, 


Of ſeveral Lines [| ac, ad, ae] drq 
. from. one point [a] (in a Circle) to 
circumference, the greateſt [a c p 
the Center ;, the reſt are CC. a3 near 
this. - 


1.BC="BD, therefore ABC (=i A 
CAD. Q.E.D. 

2. BEDC_*BD(='BEE, and omi 

the common BF) FD (_ i FE; and (addi 

common A. F) ADCC'(AFEFC) 


2. Es D. 


Theo 


Ld 


Of a CIRCLE. 


ah 


”e 


an 


1en 


Theorem XLI. 


everal Lines [| ab, cd,ac?] drawn 

om one one point [ a] (without a Cir- 
cle) to the inner circumference [bd e] 
the greateſt [ab] paſſes the Center ; the 
reſt are greater as nearer. 


EP = 1205589 AD. 
| E.D 


2.CEDC_®(CD=1) CFE; therefore 
itting the cornmon CF) FDC_®*FE, and 
dding the common FA) DFA(_*(EFA 
m)EA. Q.E.D. 


_—_ —_—_— ths. ny" 


Theorem XLII. 


ifeveral Lines|[ a b, ad, a e] drawn from 
one point [a] (without the Circle ) to 
the outward circumference, [bd'e ]the 
haſt [ab] is that which being. continued 
would paſs the Center, the reſt are leſs 
as nearer tothis. 


DAC.®*: CBA, therefore (omitting 
at the equals? CD, CB) DAC_4BA. 


2: Diaw 


PC wo =y 
—— — - —— — 
” 0 ule V0» En SER c VC. ow OORNG ie 4a a —— = = 0 


Of a CIRCLE. 

2+ Draw out CDto F, CEFC_* CD 
and (omitting the equals? CE, CD) E F 
D F, to which adding the R_ A, EF 
C4 DFACDA. LED. 


| WY % p—_ = 


L — 


Theorem XLIIE:; 


If one Circle ronches another, 4 | 
[Cb a] drawn through both their Cen 
Cbf 7] wil fal a the point of to 

| ing[.a ]. 


F not; let the Center of the leſſer © he C,; 
the line that paſſes through both the Cer 
B,C, fall on D. Since thenC is the center &> 
"JO, CA —rCE, to which if you add? 
the common BC, BCE (=1 BCA) CF 
A=")BD.Q.E.4. ; 


IJ 


*? 


Theorem XLIV. | 


If Groles touch without, a line ['b C] 
joins their centers will paſs throug 


pointe of tonching [0.7] 


JF Obe not the point of touching, let it 

j Eire Circ; wm _ s of 
ifcles; an equence =—tol 

— BA, AC, be bor is a Contradi 


Thed 


THEOREM. — o—_ 


am a 


_— 


the Face cop; 2% 


Of a CIRCLE. 


PI—_7 
Mt. BM: 


Por ——— - — " ny —_ WW RM 
—_ ac cu. 


Theorem XLV. 


ircles whether within or without, texch but 
in one point [a]. 


F it be poſſible, let them touch alſo in another 
point, as B, draw the Line E A through the 
*enters EF; therefore FA = * FB, and (ad- 
ing the common EF) EFA(=yvEFB)C(_ 
FEB, againit def. 21. | 
Alſo if they touch without (as in fig. XLIV) 
SOandA, then B A, AC —=BO, OC; con- 
Krrary to XI; wherefore they touch but in one 
int. 2. E. D. 


4 4. Dd. a4... a th ——llt.. AM... AM. w 1 — 


Theorem XLVL 
One Circle cnt? another in two points only. 


$]F itbe poſſible let them cut in four, AB CD, 

l oo res four Lines drawn from theſe points 

$tdthe Center of the O «, will be equal *, Where 

12 by XLJI, thofe will be C_ which are neareſt 

theCenter of the O þ. If the Centers fill within 

34-0 it wilt be in like manner contrary 
; 


Theorem 


| 
| 
| 


2 XL 


3 Radiiti: 


e X; - 


TXY, 


CC —  — — —_ — —— C0 


b Sup, - © 
* C B; therefore the ſubtendent D C ©_4 


Of aCIRCL E 


Theorem XLVIL. 


A perpendicular [bc] to the end of ty, * 
Diameter |_b,] falls all of it with 
Circle. 


FRom the Center D, draw the Secant DCÞ 11 
Angle DBCis|[_ >, and thereupon CC... 


a Radius,and by conſequence the point C is; ic 
out the Circle. The ſame reaſon will hold fo. : 


points between Cand B, therefore ©c. Q.Þ 3 


— th. 


Theorem XLVIIL 


The Angle [d a b] of the Radius [dF ** 
and Circumference 15 Ga, than any 
Angle|dae.] 


fr 
t 
| 
d. 
A 


TN Raw D E perpendicular to.A B; the 

DEAis| *©, and © f DAE. Th 
fore the ſubtend. D AC_# DE, fo that DE 
fall within the O, and by conſequence the 
DAEisbut apartof D AB, and ſo 3th 
2. E.D. 


= 


: 
£ 
oy 
. 


Theog 


Of aCT1RCLE. 


Theorem XLIX. 


Tangent [ba] of 4 Circle (def.27.) 
makes a _ with the Radins [ Ca). 


if it made an acute , it would fall withir 
the Circle (> fince the Angle of the Circum- & Prg.; 
and Radius is (_ than any acute,)(4gainf 
:27-) if an obtuſe, then the Angle on the other 
* C A D,would be acute ; and byÞ conſequence 
fall within the Circle, againſt defi 27. 


Theorem L. 


Tangents [abyac,] drawn from the 
ſame Point [a], are equal. 


rthe Angles, DE AandDBA are| i, and 

_ "thereupon k = Alſo DCB =1i DBC, 

for DB= — DC,) which being taken from the 

foreſaid |_ Angles; there ® remains ABC 

ACB, and by © conſequence the ſubten- 
AB=AC. Bg.E.D. 


D 


"tg _— 


of a CI RC LE. 


Theorem. L1. 
P Def. 334i Litbs , ſad, be) p equidiſt ant from = 
| Center {e} ave equal. 
LEtall the Perpendicylats EF,E G, fromf} 
| © :Cantesr 4 4 Sf 
4 Radius's. * EA1= 
. 7 Confer. TirKde $19 == BG 


\ 1x. 22 93 &'EFB. | : 
txx'i/9, AEGz=BEF, andthefide AG=BE. |. 

like manner the fide GD — FC: therefore 
u Ax, 79. whole ADu=F C. 


= tal $t: ark tu Ba M 
DO Theorem LIL. 
Of Lines [_ ab, ac, ad, ina Circle, 


greateſt i, the Diameter [a d,] the 
are. greater a5 nearer to this. | 


"AD,AC, tA ED (* =AEC) (AC: 6. 
betng Rad. © 2. The Ange AECC *AEB,® 
ini A E, fore the ſubtend AC{_Y AB, (for the 
Common. fides AE C=AE B, all Radius's) | »E. Of 
x Ax. 5, If it be ſaid that EG, is further from} 

Center than AC, and yet not "JAC, fromf . 
7 XX, point, A draw a Ling fas A B) equidiſtant 
Z Pre, the Center with F G, which ſhall be =z to 

but 7 than AC, as before, | 
Theof 


Of aCIRCLE. 


, = 
=oOS ———_— 
_ 


—_ 


Theorem L1IL 


om h oppoſite Angles bd, a c,], of a four 
d Firure [ abdc] mſcribd im 4 
ifele, are equal to 2 b- 


w thz Radius's, LA,LB,LC,LD; the ſeveral 
Angles ſubtended by theſe Radius's will 


— VIZ | 


[ris G) Now all theſe Eight together, 
F. 1. |H. | are=4 |; (becauſe the, Fi- 
foreÞ® = | M | gure ABCD, may be divided 

UNJ into two Triangles ) therefore 


rhalf of them, EFIK, that is BD; or 
MN; thatis, AC, are=2[ . £L,E,D. 


Part II, 
wk. aſe the four ſided F igure inſcribed , 


def. g9. ) falls withont the Center [i]. 


w the Radius, IA, IC, LE, IH, to the 
eral Angles. Now in the Triangle 
, the Angk A*<= H; and theſe Angles 
== v2: 


a X10. 
d Xx. 


——_ _— -- — — 
. 


e X/ll, 


S Pre. 
E fx. 8. 


8 IX, 
h xX/1L. 
* Kadiua's. 


Of aCIRCLE E. 


A Omitting therefore 
C equals A and H, there 
= main equal halys, BJ 
E 
F 


D and DGH, which ak 

G ) ther, are= 4|_ (* be 

-+ >the whole Figure BC 

H J may be divided into 2 

angles, ) and thereſore either half, ( being 
oppolite Angles,)are = to2|_, Q.E.k 


He, 
F = 
B 


ſe p 
An 


Theorem LIV. 


All Angles { a, &] in the ſame Se 

 Ddfd] (ef. 30.) are equa 
C = 2|_- Therefore (omitti 
common C)Af—E. £9.E.D. 


Theorem LV. 


An Angle .c fd ] ine Segment [ce 
the Center [| f 7], ts double to that [| c 
which i at the Circumference. 


FOr the Angle CED# = FDB-+B; 

FDB®—B{the ſubtend,FD being i 
and B=—=A: erefore CFD is doub 
er A. 0.F.D. 


Of a CIRCL E. 


ore 
here 


Br Theorem LVI. 
| alt 


| Angle [ab c] in the Semicircle s |_. 

3 Cine Angles A,B,E+E,D,Ck—4| .But * X. 
0289 £+Di=—2| : Therefore A, B,E,C n= 17. 

en But B, E,*?—=A,C, that is, either of ® Ax. % 


'Sſepair are =|_ , and by conſequence B-I-E, * X//t. 
Angle at the Semicircle is|_. £2.E.,D. 


A 


7 


| Angle in a Segment} + the Semi- 
inf circle is $ Os 


Ecauſe CBD is *©|_ , therefore CBA is © pye. 
Pobtuſe; and CBE, Pacute. L.F.D. ppef 8,9. 


Theorem LVII. 


_— 


Theorem LVIIIL. 


al Angles, ['b, e;Kk, 1;] whether at the 
Center or Circumference, are ſubtended 
by equal Arches, [a c,d f.] of = Circles, 


ubkBEcauſe the Angle E4=B, and the fides 4 Sup. 
DEFr = ABC, therefore being laid upon * Radzus's 
| D 3 "one of = 


Pr" 4 


. 
_ WI — At. Ah es ed Q--— 


t Pre. 

u Fup. 

vw IV. 

X AX. Je 
Y LID. 

s Ax. 5. 


quence the points D, F with the points A, 


Of a CIRCL E. 
one. another , they ſhall f meet, and by cc 


likewiſe the Os being 4 =>, (ifthe Center 
be laid upon the Center B, ) they ſhall me 
and by conſequence the Arch DF with 
wherefore they are =. £. E. D. 


Now K, | ,are ſubtended by the ſame Ardyy 7,;, 
which are already prov'd =. the 
| nt 

_ y opp 
'D 


Theorem LIX. 


The Angle Caef? at the Center , ſt 
wes, 1 the Arch Caf], w = tr} 
Angle at the Circumference ſtanding 
the whole Arch | a fc}. 


POr the Angle AEF:=— CEF, (the Ar 

being »u—=FC) but AEF is wdoub 
ADE, and CEF is» donble to C 
Therefore ADE* = CDF, and both tog 
(viz. ADC)Yare=AEEF; but ADC! 
ABC, therefore: ABC—=AEF. £2.E 


Theo 


Of a CIRCLE, 


Theorem LX., 


Line [dc] paſſing through a Circle at 
the Point [ C] of touching,ma'. es an Angle 
to the T angent [a 5]=10an Angle in the 
—] oppoſite Segment, viz. DCA —E, and 
DCB=— M. CONVNAI 

| LAN Nv I 


2 


Raw the Diameter FC, and joyn F D. 

-.. I. Becaufe the Angles 4 EDC, and BFCA, * I. 

are] . Therefore K<-H, or DCA-H4 PXLX 

d=[_, and(omitting the comnion HR ) there © $:34*-5- 

remains DCA* —(KiI—=)E. 9.F.D.. © Ax. $ 
2, The Angle E M#= (2| )b— f* IV. 

DCA+ DCB: Therefore ( taking away * £7. 

quak, DCAiandE,) there remains -* £» ' 4 

DCB —M. £L.E.D. 


-” _ wg 
— ———— SD — —_ 


J2 Of PROPORTION in General. 
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t/ 

k - SE ' 
C 
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CHAP. III. Part I. 


Al 


Of Proportion jn General, 


——— 


Theorem LXI. 


If four Terms (A. B:: C. D) be Prof 
fl tional, all the following C hanges of th | 
| ſaid terms ſhall be likewiſe Proportional. | 


A.B::C.D &% y3A .B:C. 


12. 9 
I. Inverted. .A:;:D CT p26: 
2. Alterned. A.C:: BD 12. 8:: 9. 
3+ Compounded.,A+B.B :: C+D.D 21. 9:14. 
Or. A+C.C;: B+D.D 20, 8::15 

4+. Divided, j|A—B.B:: C-D.D Jo 02 2 

| | Or. A—C.C:: B-D.D $5 83-4 
8 


[| "OF 
s. Converted, | A-AZB::C.,CE "8 F.- 


| Or. A.AtC::B .B+D)3" OPS. Wy 
| ive, I2. 4:: 9+ 
| s. Mixed, A+B.A-B::C+D.C-D| 21. 3::14. 
| Or. A+C.A-C::B+D.B-D| 20. 4::15. 


Of PROPORTION in General. 


\ That all theſe Changes are Proportional , 
appear ſufficiently plain from the numbers 
zext according to the following inſtances, in 
_ Fheor. LXII. only Note by the way, that all theſe 
changes of the Letters, agree alfo to the {ides 
' the Triangle, (Fig 61.) which it would not 
amiſs to look upon all the way, as you read 
heſe over. 

2. The firſt Change, Inverted, affirms no 
re than this, that if A be as big in reſpect 
B, as C isinreſpect of D, then B isas little 
hf reſpectof A, as Dis in reſpeQof C; which 

ay paſs for an Axiom. 


had 


Theorem LXII. 
ſecond Change, Alterned 


A.C::B.D 
12.8::9.6. 


Ippoſe A,B, C, D; to be T ines divided into 
0 many parts, Viz. 12,9, 8,6; then 12 . 
::9 .6, for $ is contained once and a 3 
iz.4.) in 12, and 6 once and a 4 (viz. 3.) 
9. So that Band D are like partsof Aand C, 
by conſequence A. C :: B. D. £.E.D. 
The ſame method will make all the reſt of the 
nges appear proportional. A 


———— But- in order to a further De- 
— monſtration of this thing, (if it 
———— he required) let us conſider, 
— That the firſt Axiom about Pro- 
—,-—,—- portion , which is naturally evt- 
dent, and on which the whole 

Doctrine 


1 Def.393 


m Sup. 


Of PROPORTION in:General. 


Dodtcine: of ia Sunadedy ie (hits & That emlar 
things (A, Co have the bigne(s, in ;elptys þ is 
of a thirt;. (or. of equals (B,D). Since intfire c 
coaſidexation equals are but the ſame, (forth; / 


Yardsm 2 . make but one Yard meaſu} An 
in ale, (AB: CD) Progortiadines 
Equality is coincident ; £ erms being, | 
Equal and Proportional. | " 
Let ws now increaſe the two' firſt of thikito ! 
equal tesxms, (A and C). And:to dei it by degxthic ;; 
(that the way-may be clear,). tet us firft add $i « 
Point to the meaſurer B, (as in 5); ( the effek; abc 
which is this; that A is not now (@ big inÞrop 
fpett of b; a3 Cis, in reſpedtof D, (— as 
and thus the Proportion ping th to rely —— 
which.) by conſequence we mult in Preport 

add 3. points. to the meafured A z ( as i 
= hecauſe A is 3 times as big as B. Thus he 
ion. is reſtored, (and the equality 
ſtroyed }. 4 being now three times as big a 
juſtasC is to D. («.b::C.D). £.x.D. 


D4 


J 

: To Praceed, ** 

It is naturally evident , in the. firſt 4 ter} ©" 

that A is as big in reſpe& of C; as B sK(LX] 
reſpett of D, (becauſe of their equality) (A 
::B. D) conlder them now increalt with 

paints: which we have already prov'd 1 

added Pro portionably ; ( A being 2 times as 

a3 B; and. therefore ought to have 2 pt 

for the others one, ) ſo that 4 and b are 
rioned]y increalt above what they were beſt 


l 


Of PROPORTION m General. 


Wat is, « is as much bigger than it was (A)* 
lM b is than it was(B). Or (ſince A, C and B, D 
ire c<qual) 4 is much bigger than C, as b is than 
fart; 2.C::b.D, which is Alteraed. £.E.D. 
alu And thus how many points ſoever-(ar Lines) 
'OnSou add to B, if you add of the ſame to A, in 
& WProportion to its bigneſs above B, there will ſtill 
the ſame reaſon why z ſhould be to C, as b 
f tiſto D. For ſince A and B were *Proportianal 
*\i$oC and D; and are nowProportionally increas'd 
dd Sig « and b) above what they were before, that 
Ie$; above C, D, it follows that they muſt ſtill be 
; WProportional to C,D; that is, «4. C ::'b. D. 
e E.D. 


rel 
port 


Theorem LXIFH. 


8 i 

ls Like Parts are to one another , as their 
ig Wholes are. 

D, 


R and D are like parts of the whole fides of the Fig. £X1. 
Triangle , it being prov'd in LXI. 3. that 


SS .B::C n 
- (Bi: CFD D. therefore Ateracdy, 


, ter 
B SA(LXNT, 2. 11 |  ATB.Ct+D::B.C, 
| (A Ng it inal be 31-:.-- $$ +23 G9 6 Go 


Theorem 


— — ——  —— 


Reafona- If tn continued Proportion there be ſev 


ble Pro- 
portion. 


1. In Order. 


Of Þ ROPORTION in General. 


n I. But for further proof, g may be cu? 


Theorem LXTIV. 


terms in two rows, A,B,C, —D, 
&c. == Or if ſeveral terms be carrie 
proportzonaly, two in one row tot 
another, A . B::D.E, and 
C::E.F, &ec. then the extre 

(A, C) in one row, ſhall be proports 


to the extreams in the other. 


If, fel 
A, B, CS ——D, E, F,t5c. 7 
or if, 
AÞ3 I es WS. / 
12. 6 48 : 33 
SS, ©::; E . F 
B'S Ky 9 . 6 
C. Oc 
Then , 
A . C:: D . F & 
01; 18 «06 : 


AS may appear from the numbers , bec 


C jscontain'd in 12 three times, juſt as nl 


of PROPORTION is General. 


whole; as being compoſed of - and A The 


D TER) ' eG | 
of F 33 compos'd of x 2nd F* But the 


of both theſe wholes are= (viz h = > 0 Sup. 


= A. D 
- 0 — :) and therforg the wholes| o*) 


be = too, (Ax.5.) L.E.D. 


Theorem LXV. 


f the former terms remaining , you prefix %Dftwi#4 
S to the ſecond row, ſo that the two 
laſt (B, C) of the firſt row, may be 
proportienal to the twe firſt (3, D) vt the 
ſecond row, it ſballbe a A.C::S. 


A, B 3 C,—= 


Ce ee ms a 


Fs, | » Ki 
= : 

"4 »” 

% 

a y 


P Sup. 


3 Pre. 


ny A | 
Figs Lazu If 5: Thenallo Alterned, OH, it thallf 


of 8, &o 


Of PROPORTION te General. 


E B S yy | 
For , FA&=)s Therefore by Al 
ning and Iavertiog = (#1=)e- 2-8 | 


It may appear alſo from the numbers, | 


— — — 


Of * 


Theorem LYVI. [ Pr 


Unproportional terms, are unproportic 

in all the foregoino Changes. | 
fu 
ro} 
to th 


=» For ſuppoſe the gne point only ady 

toB (as itS,) A is now not ſo bigin reſpeRt offHe | 
asCisinreſpetof D(asweobſerved)[ 7; Gs 
ich b 


and by conſequence Alcraedly I: for AgWa'd i 


but =C, but bis{"_ D, by a point. All which | 
na evident, by looking on the Lines, at - 
may cakily be applied to the other Changes. h - 
give one inſtancein numbers,letithe 22: — __ 


9.B JS the 

then Alterned , 236 Bo For, $ is cot the 
; __»vC "By one 
tain'd but once and a } (viz. 4.) in 12, whereaÞd tha 
5 1s contain'd almoſt twice in 9: So that 9 its * 
bigger in reſpe( of 5 than' 12 is, in reſpe&t dþ +1 
8, or, what is the ſame, 12 is” in reſpedſſhe co 
CHAP 


l 


| | of Proptretovief TRIANGLES. 
_ + 


4c H AP. IM. Paxt I. 


al —_ ae _ | Wh. FR <4 ts 
Rd —— A. — 4 —_—Y —= _—_— — —_— 


__ —_— 


Proportion of Triangles , Oc 


DN —_— cw 
— 


F WY * — 


— oo — —_— .—m— —_— 


Theorem LXVIL. 


be ſides Ca 847] of a Triangle. are cat 
Proportionally by a Line [19] Pardlel 
{to the baſe [BY], viz. A.B::C.D. 


He Line /\s being always moy*d' Parallel 
towards £y, will at laſt meet with in 
\Þ points at once (for if any part of '/"s Gould 
ich before another , it would haye been in- 
nd in that part to £y, and by confequence 
$4 not -be Parallel) and by .confeguence an 
points Þ and y. Since then begins at 
upon both the fides of the Triangle « þ., 
3 and. at. the ſame time comes to the end of 
th, þ and 1, it follows, that yhenat is came 
d the middle of one, it is alſo at the middE 


one, it has paſt the like of the other, Sc. 
d that B, D, will be always Jize parts of the 


4 
9 ies AB and C-|-D, and by conſequence 
tdi+B.B:: C-+D.D, and by difotri 

5 e compoſition, A.B::C.D. £2.E-D- 


Fhearem 


F the other ; when it has paſt over three parts 


eoodocuwoAkhCcrocoocco 


Of Proportion of TRLANG LEY, 


Theorem LXVIII. 


A Line ['n $7 cutting the ſides of a\; 
angle Proportionaly , us Parallel t 
baſe { 5}. 


Or if any partof «(that is » 9) ſhould 
the bale £y before another, it woulfOF 
iachn'd to the bale in that part, and by. 
lequence would not be Parallel. £. E. DF 


rep [4]: That s, EF .G: 
EA. A:: D-|-C. C. 


FOr þ 4 being drawn Parallel to CD, it 
be (by the Prec. invented) D.C :: B 
:: F.(Er=) G therefore conpounded ( 
poſing C D the baſe, and », the top) D 
. C:: B+ A.A::FTG.G. L.HEqu 


Of Proportion of TRLANGLES, 


Theorem LXX. 


y Parall. to the baſe, cuts off a part [XJ], 
to . 

towards the top, Like [ :: ] to the 
whole Triangle. 


udt "L1-b on 
| | — > 4 
'O Or the Angles of ff ane f/ and & 1s 
D. _ therefore X is equiangled to the whole 
angle, 
Further, the fide: DC. C :: FE. G:: BA. A: 
erefore Alterned, DC. FE:: C.G 
and FE.BA:: G. A: 
7 becauſeB. A::®D.C, therefore Com- 
_SYaled, B-4-A.A:: D-FC. C, and Alrerned 
extfrA . D-FC :: A. C: Thus all the fides 
3 Put the equal Angles are proportional; and 
"conſequence X 1s :: to the whole Triangle. 
ED. 
), it A 
:B 
ed ( Theorem LXXI. 


| D 
. BEuuiangled Triangles [419,S.7] are :: 


lt off, by the lneLy; ab,e%y = Ss, IC, 
becauſe the Angle @ *= , therefore X = 
therefore the Angle  Y=(7*=)0, there- 
þy *Parall. 19; and by conſequence the 
angle an9 , is® ;: (XÞ::)S. QED. 


EF. Theorem 


he 


Def. 45+ 


1 


t Pre, 


u 7 XF/IL 
Inverted. 


T Def. 45; 


x Sup, - 
1 XV 11. 

2 Y/]. 

2 Pre, 

b AX, I'G» 


| 62 


© LXY1l. 


d Conftr. 
e yp. Al- 


—  — 
ee es >< —mnes—- - 


— —— 


terned. 

f Ax. 10. 
£ LXIX. 
h XY, 

1 Pre, 

k I. X .X. 


Of Proportion of TRLANGLES, 


2 ri 


Theorem LXXII. 
Triangles [419, S.] are like, whoſe ſu F, 


are P roportional. 


Take av —=0, anddraw ty þ Parall. } 
ereior A pn a—_ T C 


Ciord? | 

D 
therefore AFf=/e: Farther, 6 — my and 
e = : Therefore Fr=qc1 ſo then $# afo 
c : is r 


equal {1des to X, and by Þ conſequence = Af 
therefore iSi':: (X®::) and. Q ED! — 


Theorem LXXIIN. | Tri 
Triangles ['and, S.] whoſe ſides are ; ' 


portional , are equiangled, 4 

His is Demonſtrated in the operation rf 
Precedent ; for the Suppoſition b-in# 

ſame in both, it is there prov'd, that $ y (ou 


Ir XX. and Angles to ( X, which has! — Angles to)s 


Def. 45. 


2 E.D. 


fore 


(9 > 
Th py ſeque 


: Of Proportion of TRIANGLES. 63 
4 


Br 


Theorem LXXIV. 


- Triangles [ an, >] are ::, which have 
Jo Angle =, [| «= ] and the feaes 

about that Angle Proportional B-|-A . 
n.4 C-D:: $2-de.. 


Bt 

— Ut of, (by the Line þ y) a6, 8, =; m Sup. 

ob Becauſe the Angl- 4® — &, therefore X2=S, n xp17. 
and by ® conſequence is : : , now becauſe AFB. o rx x4. 

Os (He?or) A®:: C+D. (S7Por) C: There» 4 Conp. 

1 SE qfore 8 Parallel » 8, and by conſequence &n8 4 L.x11; 

37;H $ 44+ 2.E.D. r XVI. 


= 


Theorem LXXV. 


: Triangles [| #19, S.] are ::, which have 

; two ſides Proportzonal | B-j-A. D-| C:: 
ef de.4C], and the Angle oppoſite to 
theſe ſides, = [I=C] and another of 
nd the ſame kind. 


In : c _ , 
oi (Tut oft (by the Line 4 os? Gent 7. Wo Al 
t0)” Becauſe 


urponns. en roo 2 Q - © Confer. 
Gor Fence OWE 
fore & + Parallel y 8. Now the Angle {f = » >; 
(9%=)y: Therefore X* —S, and by con- x y yp 
hes Exvence 7:: , but an#*::(X::)S. QED. y xy x, 
E 2 Theorem 2? ZX717, 


cf 


64 


> Ax. 2+ 
b x x11. 
* LXXl. 


«IF, 
© Sup, 
f XII. 
8 LXY1L. 


Of Proportion of TRLANG LES. 


Theorem LXXVI. 


A Right-angled Triangle [ab c], divided 
by a Perpendicular [ad] from the Tri. 
to the ſubtendent , 1s: its parts [a bd, t 
adc]}. a 


FOr each part has one Angle common to the T'A 
whole, viz. Band C, and one Angle 
(viz. at D,)* =BAC: Therefore the w Cent 


Raw out A, Infinitly, and GT Parallel It 

therefore the Angle FGI! — (HE Ge 
HFECS—)GIF, and therefore the ſubten 

FIf =FG, &# But, (Bthatis) FG, A::D. 


2. E.D. | L 
| e 
| D 

Theor 


Of Proportion of TRIANGLES. 


—— 


[ 


DD —C— 


Theorem LXXVIII. 
led 


[_ Triangles of the ſame height, (or between 
2d, the ſame Parallels ) are to one another 
a their baſes, that 8,$S.Z:;DC.CE. 


the Take DB=—CEF, therefore XÞ — 7Z. Now 
if CA be mov'd, on the point A, as ona 
Center, towards AB, they will at laft meet : 
encqand C A ſhall at the ſame time have paſt over 
the whole Triangle, (A BC,) and the baſe (BC ;) 
and by conſequence when it has come to the 
iddle of one, it will be at the middle of the 
other ; and ſo, in Proportion , whatſoever part 
t has paſt over of the Triangle , it will have 
{t over a like of the baſe ; and (by conſeq.) 
Ill divide the Triangle and baſe Proportio- 
lly; that is, that S ſhall be to (X=)Z:: 
C.(DB=)CE. £B.E. D. 


IH Theorem LXXIX. 
; © 
Ep Triangles X,S, having one = Ang. 


DV [atc] bave their ſides about this Ang. 
; reciprocally proportional, AC . CE :: 
| DC. CB. 


that E A, B D may be Right-lines, (which is 


voy 0 the = Angles ECD, BCA, beſo joyned 
| E 3 poſſible ; 


65 


bd XX), 


| 65 Of Proportion of TRIANGLES. 


poGible ; as may eaſily appear from III. ; 


Pye, the II. does from I. 1hen joyn BE: No 
kForX=S AC. =( &.= I. -\IC 
Sup. '- CE )es ks 


Z( Ax, Te Þ FN 


Theorem LXXX. 
Parallelograms [O,'S,7] of the ſame heiy 


| are to one another, as their baſes | c 


dg]. 


Ixxx, FÞOr the l Triangte CD, is 4O; allo Dl, 


my XX/11 is x S But oD, —DG and Alte 


CD =(72 whole \O 
DG 


I I oy I tem 


| " AX. 7. 


[ 
_ 
AK®, 
(O 
ly> 
05 


Theorem LXXXI. 


DParallelograms [| O, S,] having one Ar 
=> [ at, c] have their ſides about 
Angle reviprecally proportional, E\ 


CA :: BC . CD. 


* Sup. Or ſince S*9—=O, therefore 4 S (viz. 
P LXXII. Triaange ECD) P=3 'z, BC! 
1LXXIX. and 4 therefore, EC.CA:: BC. 0 


£2. E.D, 


The or 


Proportion of TRLANG LES. 


Lo 


Theorem LXXXIL 


rams |S, O,"] that bave one Ang. 
and by conſequence all Rettangles ) 


one another in a reaſon " compoun- 


* that of their ſides. 


e fuch Figures have both Length and 
th , to know the reaſon of one to the 
t is neceflary to compare both their 
nd Breadth, (that is, their ſides) and 
ie reaſon of both theſe, is compounded 
: of the Figures. For inſtance, if $ 
as ng, and thrice as broad as Q, 
two times thrice, ( that is, 6 times ) 
; O, (as may be leen by the prickt 

$ DB 


C — ———_ — — a ® . . 
| S,) lo that === es QD.E.DN 


Theorem LXXXIII, 


arallel»ygrams [_ S, O, ] are in 4 
icate realon to that of their Ho- 


rows ſides, D'B, BA, EB, BC. 


eaſon of Pgrs. as we have ſaid, is 
wounded or, ) made up of the reaſons of 
ngth and Breadth. But now in Zike 
1e reaſons of their Length and Breadth , 
E 4 are 


67 


Def. 43» 


65 Of Proportien of TRLANGL 


poGible ; as may eaſily appear fror 
i Pre, the II. does from 1. lhen joyn BE 
kForX=S AC, =(E ka= S, =) 


cr < 


SUp. 2) Nias Z( Ax, 103z 


Theorem LXXX. 
Parallelograms ['O,S,] of the ſam 


are to one another, as their baſ, 


dg]. 
Ixxx, POr the! ee G5 D, 6 4 ©Q; al 
m7 XX/111 is + S. Bu utT gn= ve» and 
b 
CG — z 0, — Whole 'S) 


Theorem LXXXNIT. 


DParallelograms [| O, S,] having o 
=, |_ at, C] have their ſides « 
Angle reciprocally proportional 


CA i WS - © 


* Sup. Or fince S©®=O, therefore 4 $ 
PIXYI. Triange ECD) P=3 ] 


47 XXIX, and 41 therefore, EC.CA::B 


2. E.D. 


| 
| 
| 


Of Proportion of TRLANGLES. 


_—_— 


Theorem LXXXIL 


Parallelograms |S, O,"] that have one Ang. 
= ( and by Conſequence all Rettangles ) 


are to one another tn a reaſon Compoun- * 'Def. 43+ 


ded of that of their ſides. 


Bigh- ſince ſuch Figures have both Length and 
Breadth , to know the reaſon of one to the 
| other , it is neceſſary to compare both their 
Length and Breadth, (that is, their ſides) and 
out of the reaſon of both theſe, is compounded 
the reaſon of the Figures. For "inſtance, if $ 
be twice as ng, and thrice as broad as Q, 
then S is two times thrice, ( that is, 6 times ) 
as big as O, (as may be ſeen by the prickt 


Lines, in S,) fo that 2=22:4EP 


O=ra Bu SE? 


Theorem LXXXIIIL. 


Like Parallelograms [_S, O, ] are in 4 
Duplicate reaſon to tha of their Ho- 


mologous ſides, DB, BA, EB, BC. 


e reaſon of Pgrs. as we have ſaid, is 

(compounded or, ) made up of the reaſons of 
their Length and Breadth. But now in Zike 
Pgrs. the reaſons of their Length and Breadth , 
E 4 are 
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f Sup. 


t Pre, 


Fig. 11, 
» Def. 42+ 
V Pre. 


Of Proportion of TRIANGLES, | g 


are the ſame, (that is, S is Juſt as much broads _F 
as it is longer, than O: ) So that, whereas jþ,,.q x: 
the former Propoſition, to find the reaſon 

StoO, we were to joyn together the reaſwge; th 
of their Length and Breadth ; here it will | theſe t 


ſufficient to take the reaſon of either , twice 
becauſe they are both the ſame: Thus, if $| 
twice as long , and ( by conſequence) twice 
broadas O, then it is two times twice (that; 
4 times) as big as O, and this is call d Dujl 


DB BA 
catereaſon. For Lines thus , NT (_ Be? 


DB_EB , ,S {DB EB | 4l 
Alterne — : But —_t Fre” 
DB EB 


A BC © 

2 -—Or, 25» £Q-E.D, For further BY 
BA. "BC - 3 Cc 

luſtration , There 
If the Length of S, be to the Length of 0 


as 4 to 3, by ® conſequence the Breadth mij — 


one an 


S 4.4 
be as 4 to 3 alſo. Then -w= —=-+ —, th 
4003 O "i 


. 4 16 ; 
, =2—: viz.—, as appears by the litt ,. 
Is 2 2 (4 g ? PPE y Like 


Squares in S and O, thi 
_ _ ſid 
Theorem LXXXIV, 
Parallelograms [.'S, O, are equal, which For 
have one Angle =, [4.6,] and! 
ſides about this, reciprocally proportional 


Pr WA.LD ::C.B, then S=O. Now 
* MAlterned, A.C::D.B; that is, S wk 
muc 


, 
| 
| 
| 
| 
| 
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much longer than O; as O is broader than S , 
8 Band * fince the bigneſs of S to O, is made up *LXXXm. 
l Fof the bigneſs of the tides, if S be 3 times lon- 
ih zer than O; and O 3 times broader than S, 
ll theſe two reaſons in being compounded deſtroy 


fi one another , and S is left =O. £, ED. 


& 2 
at! 
up 


— — 


Theorem LXXXV. 
All Squares are :; ( Fignres, or) Pors. 
FOr AY=Band Cy =D, therefore, A. ? Sap. 
IT* C:::2B. D,and Alterned; A.B::C.D: * As.10. 
Therefore Sis *:: O. L.E.D. 3 Def-45e 


m 


_ Theorem LXXXVI. 


"1 Like Rett-angles ['S, O,] are to one ano- 
ther as the Squares of their Hemolegous 
= ſides, A ,B. 


b7XXXNM 


ro Sv _( ,A._y69 

For 2b=| 2$+=)p4. 2.7.0. ces. wh 
LX XX. 
7 


Theorem 


p a « wT 7 ya 
a c 
* 
* Gs 4 - o 
kh 3 MSP. 


' 7&6 *- © "Of Proportion of TRIANGLES. 


Theorem LXXXVIL. 


F.LXXXII Triangles that have one Angle — , art| 
one another in a reaſon compounded | 


that of their ſides. | 


*XXX. PFOr Triangles are 43 Pgrs. (Diameters bei 
drawn from FE to D, and from AtoC,) 

likewiſe receive the ſame fides with S and( 

e L XIll, $S.- {$, \DB;;-EB 


Theorem LXXXVIIL. 


f.LXXXIW Like Triangles, are in a Duplicate rel 
to that of their Homelogoms ſides, 


FOr theſe, again, are 3 the Pgrs. S and(} 


| 
SEX Theres e=(2 h LF. 
BZXXXII T— 0 or 2g 


O —)*BA 


5 Bo . ; 


Theor 


THEOREMS. 


of Proportion of TRLANG LES. 


Theorem LXXXIX. 


þ Pors.[ad, eg] plac'd::, and having 
me common Angle ['c], receive the ſame 
Diameter | cb]. 


not, let the inner Pgr. be CFHG; and 
| E G parallel D B: Therefore, the 


other ſide the Diameter , therefore fince H 
fall on neither fide the Diameter, it muſt 
upon it, £. E.D. 


—ſ—_— 
—_—— 


Theorem XC. 


ke Figures [ abcde, fghik, ] of 
many ſides , may be divided into an 
equal number , of :: Triangles, by the 
Lines [ac, ad,fh, fi). 


de firſt part is plain only by looking on the 
Figures ; the ſecond, that the Triangles 

re ::, is prov'd thus : The Ange B=G; 

"Þ*d the ſides, AB.BC::1FG, GH: There- 
bre the Triangle ABC® like F GH; and by 
elame reaſon AED like FKI. Laſtly CAD 
lke HE I; (for the whole Figures were | equi- 
gled, andequal Anglcs have been taken away 

* each fide, therefore there remains = Angs. 
CAD and HFI. £L.E.D, Theorem 


keCGFi=(Dk—) CGH,(for CEHG 177. 
ppoſed :: to AD.) The like, if H fall on k Def. 


—_— 


—_ —_— - — OO—y _ ——_ 
% 
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P XXX. 


SZXXXIII. 
r[XXX/Y, 
i Pre, 


© ZXIF. 


n 4X, 10» 


* IX, 


Of Proportion of TRLANG LES, Of Ft 


Theorem XCI. 
Like Figures [abcde,fghik,] 


one another, in a Duplicate reaſon 
as the Squares) of their Homologou 


FOr (every Triangle being ? 3 a Pgr.) the ' 


ABC AB ABq 

eee =? nn il 

Triangles FoH EG =fea] 
AED AE CAD  -UD - 

Ex rr 0 gel =? fr Mt 

becauſe AB.BC ::EG.,GH e 

SC.CD3: GH.HI 


AB-CD-AR 
both together EGEET Ex Since th they 


the reaſon of all theſe Homologous ſides, is 

7 ABC AED CAD | 
the Triangles FGa* EKI A EG — | 
ABCDE, _ At 
FGHIK © *F6 


Therefore the wholes 


ABq 1), 
Fog <= P- WE 
eX.C 

AD 

Theotl & 


0f Proportion of TRLANG LES. 


Theorem XCII. 


—_ 


cles are to one another in a Duplicate 
on of their Diameters , (or, as the ' 
es of Diameters LXXXVI. with | 


2\LOADE an | ANT | 
P "Fo = 277 And in the Q, ADF, 
ff 6 


there be in inſcrib'd a Polygon (or many 

O, a ad P 

the = (which appears to be poſlible, becauſe 
fides of the Polygon may be ſo multiplied 


nce ththey come to be — Circumference of the 
tlelf, and by conſequence whatſoever the | 
| 


Figure ) Z in ſuch manner that =— 


xceeds, Z may likewiſe exceed.) Then » gee pro- 
Oe 6 o, let the Polygon X be * inſcrib'd, jm. 
, Now the A, AFBis *:: a9/£; and by x YC, | 
55 Mquence AFB. Y2 AB Z i= (= 7 I'V0. 

FCG _ + X © \agf *LXXUL 
— * But EN IH aſ” AB b There- <& - +4 | 


2 
3} Tall Sor. O.E,A. Therefore © Ax. 5» 


Theorem 


OOO OO —— ec Ren. > 


ed 
CCC CCC 

—_ —_— —— 
= _ 


— 
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d Y, 


f XCIII, 2. 


£ 


Of Proportion of TRI ANG LE; of 1 


Theorem XCIII. 


All the external Angles of any Polyy 
equal 21_ Angles. 
, Th 
1. A Polyzon may be divided into { iby s 
Triangles , as it has fides, by 
drawn from any point within, to the 
Angles; this appears by looking on the ki 
2. And by conſequence it contains 
many 4[ Angles, (as it hasſides;) e 
which are about the point in the middle 
all the Angles about a point are = 4 
23. Then, drawing out the ſeveral 
Each again{t the other makes 2 Angles 
| ; and by conſequence all the Angles t 
inward and outward , will be = to 
many |  , as there are ſides. 
4+ But the inward Angles are prov'd 
theſe, except 4, f and therefore the 


Angles remain=4|. £L.E.D. 


Theorem XCIV. 


Three only Regular Figures (that is, 
ſides and Angles are =) can fill a 


viz, Triangles, min A, Squares, 


C, and Hexagons, as in B, tba 
POr fince all the Angles about a poinffOr « 
CET 4 IF at 


LE: Of Proportion of T RL ANG LES. 
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. Th- Angle of a regular A is =4 2] by. 


auſe ail the 3 Angles are —) and by con- 
pence 6 of theſe joyn'd together, as in A, 
— 4 Angles, for}2| —=4|. 
le, The Angle of the [J is*T_ ; and by con- 
wence the 4 at Care = 4|_. 
3, The Angle of a Hexagon is k— 1aniz[_, 
b&by conſ-cuence the 3 joyn'd tog=ther in B 
byk—3 and$]_, thatis, 4]. 
INow all Figures that have more fides than 
js, have their Angles bigger than it, and by 
Siſequence 3 of them ( which is the 8 leaſt 
XceSymber) that can moke a plane Angie) will be 
4| ; Inthe Pentagon (of 5 hides) 3 Angles 
Til be ], 4 CC thankg4] . LQ.E.D. 


———— 


Theorem XC V. 
ke Figures, ['5, O, Z,X,] framd a like 
won Proportional baſes, [a.b::c.d} 
wv wil be th:-n/clves alſo Propertional , viz. 
* AP * 


m 
S E -=)> L.E.D. 


;, Theorem XCVI. 


"Jr a Circle, bac, bad,J] the Angles are 
"1 Proportional to the Arches bc, bd, 
that (ubrend them, 

onfOr the Line AB, being mov'd towards C, 


at the ſame time will diſpatch both the 
Angle 


— 


i Def. 


k Pre. 2: 


I XC, 

m LY7lJ, 
for A. Bc: 
C . D, SuUfe 


_—_— - = 


— <> —— 


- — — — —  — —— ——— 
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= Confty. 
e Sup, 

PF IFV. 
EXXXN. 

r YXVIIL. 
xxPl, 


t Ax, 3. 


Of Proportion of TRLANG LES. Oj 


A, and the Arch BC; and by conſeque 

when it comes to the middle of one, it will 

at the middle of the other, and ſo forw 

fo that in fine, whatſoever part BAD wil 

of BAC, BD will be the ſame part of R( 
Therefore the Angle BA D, will be to Blverr, 


:: ArchB, to BC. £L.E.D. Rip 
= p 
ent 

Theorem XCVII.. y 


A Polygon conſerib*d about a Circle 
to a Right Angled Triangle, whoſe | 
[25] us the Compaſs of the Polygon, 
1: height [46] the Radins of + | 


PRaw the Radius's AH, AT, £5c. to the, 
” of the Polygon at the point of touchi 
then take EH = BH; and HC —HC; 
ſo forward, *till you come to N B; then di 
@ Z parallel 44. Erect the Perpendicut 
HO,IP,KQ, @©c. andjoyn O&, OC; 
PD, &c. Now, becaule the Angle O HB 
(1 *=)&aþbH, therefore HO is ? paralle 
« &; and by 4 conſequence HO = ( a 4* Ve 
HA; therefore the As, BAC and SOCMW 
the ſame height ; therefore BAC* — (80. * | 
ſ—) &AC: Inlike manner CaD== (Ci? ? 
—=) CAD.G&c. and, in fine, Ga 4 = (G ZBF' 

GAB. So then all the parts being equal, $? 
whole 4A a £ &*= tothe Polygon, ©. B.L oo 


Of Proportion of TRLANG LES. 


Theorem XCVIII. 


verry regular Polygon is equal to 4 
Right AngPd 2 , whoſe baſe 1s the Com- 
I ud; of the Polygon,and its hexght,a Per- 
endicular [ ah] to the ſide of the Polygon 
lh c] from the Center. 


Or that Perpendicular (4 þ) will be the ſame 
with the Radius of the Circle that may 
inſcribed in ſuch a Polygon, and than the 
it follows from the Precedent. 


nh Theorem XCIX. 


Wd Circle is = to 4 (_ Angled A 5 whoſe 
Wy baſe is the Circumference of the Circle ; 
py 41d its height , the Radins of it. 


oÞ-Þ Very * Polygon conſcrib'd is (©, and in- 
"1 f{crib'd is], then the O. 

a0. * The compaſs of a Polygon conſtrib'd , is 
Ci» ard inſcrib'd is "J, than the * circum> 
pence of the Circle, Ry 

+ This |_ Angled A will be » 7 than any 
wygon conſcrib'd, and C_ than any inſcrib'd, 
cauſe the circumference of the D, which is 
ie bale of this Triangle is *C_ than the com- 
of any infcrib'd.) Therefore it will be = 
the Q. FE For 


- 
"- 
4 


u Ax, 6. 


W XCVIL, 


X AX. 5. 


cn -— —wactS—  - AQDNORGSNiG candle <t acc > = = 


— ——__d.— HA / FI 


Note. 


2 I X1Ih 


Of Proportion of TRLANG LES, 


For if this Triangle be ©. than any thin! ___ 
that is bigger than the (), and ”) than ay 
thing that is "7 than the (Q, it follows th 
it muſt be equal to the NY. £L.E.D. P 

j# 

- And this is calPd the Squaring of a Circk 
viz. to find a Right-lined figure equal toa Circk 
upon this ſuppoſition, that the baſis given 4 [ Ft 

ual to the circumference of the Circle. bf. D 
aQtually to find a Right-line = to the circunf*= 1 
of a (1, isnot yet diſcover'd Geometricalh, 737 


_ — Taiany 


Theorem C. 


a 


An equal Legg'd Triangle abc] ut: 


Hat W 


Segment , #6 Ga than % the Segment |____ 


[yRaw the Radius FB Perpend. AC, andy , 
Tangent DBE, which will be Parallel&4 Cy 
AC, (becauſe the Angle AGBy is | *J , 
DBG) further draw ADand CE Paralt 
GB ; DC will be a Pgr. and the Triangle ANWROr a 
half of it ; but the whole Pgr. is (C_ than if cire; 
Segment A BC; therefore 4 Pgr. viz. ABGBadiug 
(© 4 the Segment. £L.E.D. uppoſe 


Of Proportion of TRIANGLES. 
Wn - 38 
Theorem CI. 


The Triangle DCB is ©... than * the mixt 


” 
. 


Triangle A CB. 


| [Ft ABand D C be Tangents : Therefore 

© DC=*DA, and Angle (DCF, < is [_ 
i= DCB; therefore the ſubtend. DB <(C.. © 
(DC=) DA: Therefore the Triangle D CB 
f.(DCAECL) ADC, the Triangle mixt , 
and by conſequence is more than4 ABC the f LXX/1I 
Taiangle mixt. £.E.D, 8 AX. 5, 


From the two Preceding Propoſitions it wore, 
appears, that figures inſcrib'd and conſcrib'd , 
if the number of their ſides be doubled , do 
ch the Circle by more than half the ſpace 
was before left. 


Theorem CIL. 


iy, TE RES RE OT Ee SY 
lelk4 Circle contains more ſpace , than any 
'3 other figure that is equal 10 a Circle. 


OraOis=?|[_ Angled A whoſe baſe is the k® xC1x, 
circumference of the O) , and height, the 
lus AB. But the Square CD (which we | 
Angld A, i xc/11, 
the former, 
is ſuppoled 


—_ — —— _ — —— <> ——— 


Of the Power of LINES. 


Th 
CHAP. IV. Part I. | 


Of the Power of Lines. 


"I 
The Power of Right-lines, is whent 
are ſo plac'd as to comprehend the great 
ſpaces, which is when they are ſet at Ri 
angles. Therefore a (7 and [7 are cal 
the Power of Lines. Note, two letter: 
together AB or AE, (or with a Note of. 
replication between them, AxB, AxbH 
ſugnifie a (7 made of thoſe two Lines. 
AA, or AxA, or Aq, or QA, ſin 
the Square of the Line A. 


Theorem CIII. 


A Rettangle [7 BY of two whole Li 
[ZB]:s =ro the Kettangles AB-- 
that are made of one whole [| B] andeft 
parts TA, ET] of the other. 


JF Z —=A-FE ?For to = baſes (5 
then ZB—=AB-]-EBS Z, and A+E) ther: 
* XXXIY, added an — height (-B) * therefore theR 


Scholl 


angles are =. £.E.D. 


the Power of LINES. 


| 
| Scholium. 


| engle of the whole Lines [Z.BJ is pig, 11, 
—_ to the Rectangles of the parts of 
ine. (viz, C,D.A, E.] 


$9257" oy bs 
| — — I m#h2vo. "470 
EB —yJEC-+ED 10 


: AC+ AD+EC-+ED: £.E.0. 


—_— 


Theorem CIV. 


rle [LAT of the whole, with one 
= erts, | AJ# == to the Q of the 

wt, CA]-|- to the 0 of the 
LA, E] together. 


\"— AA (2.6. Aq)-tF A. For the ®*CIIL 
*ight, Ais added to 9 = baſes Z and 9 Ax, 5. 
:refore the (I ZAiIs=AATAE. 


Theorem 


30 


Of the Power of LIN 


CHAP. IV. Par 
Of the Power of Lit 


The Power of Right-lines, 15 
are ſo plac'd as to comprehend th 
ſpace;, which is when they are ſe 
angles. Therefore a C7 and [7 
the Power of Lines, Note, tw! 
together AB or AE, (or with a N 
riplication between them, AxB 
ſignifi a (7 made of thoſe two L1 
AA,or AxA, or Aq, or Q/ 
the Square of the Line A. 


Theorem CIII. 


A Rettangle [7B] of two wi 
[ZB]:s =rothe Keltangles|! 
that are made of one woole [_B* 
parts A, E] of the other. 


BF Z=—=A-FE ?ZForto=1! 

then ZB—AB-]-EBX Z, and A+ 
* XXXIY, added an — height (B) « therefor 
angles are =. £L.E.D. 


Of the Power of LINES, 


— — 


| Scholium. 


The Reftangle of the whole Lines | Z BY] i pig. 17. | 
| alſo = to the Retlangles of the parts of | 
' each Line.[viz. C,D.A, E.] 

l 

| 


AB=—J)AC-EAD as 
for, 2 Bl =g=- |! f fo. re. DIG 
|  _CEB—yJEC-+ED TAX 

| fore, ZB= AC + AD+EC-+ED: £.E.5. 


wm - — <>” CO_——_—— 


——_ —_ 


"—_ 


Theorem CIV. 


| AReftangle [Z A? of the whole, with one 
| of its parts, [ ATi == to the Q of the 
ſame part, [A ] -|- to the (9 of the 
| Parts CA, E] together. 


| 

| FOr, ZA"—AA (i.e. Aq)-i- A. For the "C11, 
ſame height, Ais added to 9 = baſes Z and 9 Ax, 5c 

| A,E: Therefore the (3 ZAis =AAFAE. 

L.E.D. 


| 

| 

| F 3. Theorem 
; 

; 


PCI, 
4 Pre. 


Fig. Preced, 


! CIIL 
' CIF. 


Of the Power of L INES. 


m—_— | n—_ 


—_Y 


Theorem CV. | 


The Q of the whole 4 = Q of the pan} 7 
+ to the Reftangles made of the 
parts, viz. Zq=Aq+FEq+2EK 


ZE1=—)EE(i.e Eq)-FM 
for 22? =q + ; : 
AA (f.e.Aq)+Al / 


CzAn= 
thatis, Z2=Eqt+AqTt242. £.8.0 
- | 


Theorem CVI. 
ZqþEq=2ZE-+Aq 


ZE = 
For zZqu=5 + Z E—! 
p (ZAſ=)Aq(AE 
Therefore Zq-FEq=ZE-rAqt+ZEi 
2ZE-FAq £B.E.D. In numbers 
36-4 =12-F 16+ 12. Suppoling Z to 
6, A4-E2. 

Where Note, that a Square, is a n 
Multiplied by it ſelf; and a ReaQtangte, 
numbers Multiplied by one another. 
like inſtance in numbers might be given in 
other Propoſitions. 


Th-a 
| 


Of the Power of LINES. 


m— 


| Theorem CVII. 


The Q of the whole[_Z 7] and of either of 
2 its yarts, [| E ] added rot, ( as of one 
2K, lime Air - $693 _ Pe whole 
twat jame part 3 0 
1-H nas part | A 3.” WY 


TAIT Jie. Q,2+E =4ZE+Aq. 
'E.0} " For Q2-FE=(Zq+Eq+-2 ZE.G.E.D. tcp. 


ARS 
— [| » Pre, 


2ZE-jAq 


part! 


_— 
——_— 


Theorem CVIIL. 


=? The Q of the balf, [4Z] & =D of the 
unequal parts, LAS-E, andB] + Q_ 


of the intermediate part [_ E ]. 


Pie. Aq(6Q,47) =A+ExB-+Eq- 

For, A+ExA—EC(i.eB) *=(Aq— %v$.C. 
EAK4EA—Eqi.e.)JAq—Eq. Therefore, 
A+ExB-FEq=Aq. £L.E.D. 


F 4 Theorem 


Of the Power of LINES. 


= 
| 


Theorem CIX. 


he Qs of the unequal parts [_ Z and} Th 
are equal 2, Qs of the - | 
the intermediate part [ E ]. Welt oe 


| 


[Rc Zq--Bq bed Wd <1. "OP * 
R For Z q(ie. QA-FE)* = AqTr2 
ECP And , Bq(i#e.Q,A—E)* =Aq—2 AH 
Therefore ZqFBq = 2Aq+2Eq 9, 


For + 2 A and — 2 A deſtroy one another, 


Theorem CX. 


he Q of the whole [| A] with the þ| 
Ty [E] and of the piece added, 
double tothe Q of fe half, : A, and 
the half with the piece added * AE. 


YCY. —_ OY 
7 es Zq+Eq=20. 3A-F2Q, 3A 


2 LXXX-. {pans £2Q3A. 
Aq?= 
For, . JAqa—= = | 
on Spa 2A === 4X 7=£ 2Q3A | 


-FEq 


y 


J, 


Of the Power of Proportienal LINES. 


in PET 
| Theorem CXI. 


nd bÞ The Q of the half with the piece added, 

and} [CE,]s = to the 07 of the whole, [A] 
' and the piece added, -|- Qs of the half, 
' and of the piece added. 


Pi WOT I NET NIST IS 
AA . Ee. D. 
23A Q& 


CHAP. IV. ParrT IL. 


Of the Power of Proportional Lines. 


Theorem CXI.. 


In Proportional Lines [A.B::C,D] the 
3A [of the extreams [AD] # = (9 of 
the middle [BC.] - 


Ala] TE 
Th DRaw out d and toG., 4Becauſe the CJ) 
HE 
AB is:: CD (<finceA.B::C.D) f there- 
bore they have the ſame Diameter LG: #there- 
eor fore 


35 


bCcy. 
© AX. 5s 


d Def. 
* Hp. 
fLXXXIX 
2 XXX. 


Li bs 


þ 4x. 8. 


| 
| 
| 


IIXYX/1, 


Mm Ax. 10. 


kLYXXII S- ID 
1 Ax. 5. k Therefore, A. * ::HL FD ? But,)HlJ 


Of the Power of Proportional LINES 0j 


LGH=LGI acl 
fore the Triangles LKEA=LED 
| KGEKGF 
fore (the = Triangles being omitted) the 
KHz KI. and the common DC being 
to theſe, D C+KHM = DC+ KI, that 
AD=BC. £2.E. D. 


Scholium. IR 


OT 

In A,B,C. The (3 of the ex » 0 
4» 6, *n —=to the [Jof them | / | 
viz. AC —Bq. Note, This Propoſiti | 
36 == 36. iscalld the CatholicUy, 
ozem and is the Foundath® 1 
of the Golden Xnle in Arithmetick. 


/ 


Theorem CXIII. 


In a Reitangled Triangle Chei.] the 
of the 7. radFd [h,i] «s = ui 
2 Q's. of the 2. ſides, viz. A= 


FRom the |_ E, let fall the Pp. ED. 
t HI, I'E, D— allo IH, HE, HD- 


ID B 

_—_ VoTheretre a=$+ Q. ED 

HD ( C * 
q 


NES] Of the Power of Propertional LINES. 


—c_I 


Theorem CXIV. 

G ? Acute-angled Triangles, the Q, of one 
To fide [CC] # leſs than the Q's of the 2 

N other [Z,B] (by 2ZE.) 


ie. Bq-+Zq=Cq-+-2ZE. Letfallthe 
n[| (Pp. DE. 


{7 


mi 4 Eqt+Zq 
5: (INE 


aſl 
-—_— Cq+ 2 ZE. Q.E. D. 


er 


we | 


Theorem CXV. 

the Obtuſe-angled Triangles, the Q. of the 
- if L- vaprge of the enſo-on le, 1s Gow 
han the Qs of the 2 orher ſudes (by 2.) 


Raw out A, to E, and let fall the Pp, DE. 
That is, Bq=Aq+Cq-+2 


_ 
, 4 a 

E. JD} q bo rh 

At2A--Eq-tDq 


p 
Wrr-2A + < q L.B.D. Theorem 
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2 Pye. 


*CpT. 


e Cm, 


4 CF. 


- - 
i , : 
4.” . 
. 4 Þ 
F ” 
6 
. 
. 
- . . 
. 
* 
£ 
- 


r CXIW. 
CXY. 


t YCH 
uCy., 
V AX.10» 


4 


3 


Theorem CXVI. 


In Triangles ,, that Angle us right, | 
. of the whoſe ſubtendent #w = th 
Q's of the other ſides. 


POr if the Angle HEI, were Acute or 

tuſe, the Q. of the ſubtendent , H I, wal 
ber "Jor!., then the Qs. of the other 
contrary to the ſuppoſition : -Therefore itis| 
2. E.D. 


Theorem CX VII. | 


All like Figures made upon the ſubt 
of an\_, are = to thoſe made upon! 
other 2 ſides, viz, A=B--C. 


Or , A,B,C, are to one another as the 

t of their Homologous ſides, DE, DBEt 
But the Q.of DEis—=®Q, D E-|-Q, þ 
v Therefore the Figure AZB--C. £.E. 


Theo! 


Of the Power of Proportional LIN, el 4 


; 


——— 


THEOREMS. 


"2 wm : £ 
B 


C 


| of the Power of Proportional LINES. 


Lo e— 


Theorem CXVIII. 


The ſame thing is true of Semicircles. 


For Os are to one another as the * Q's of 
their Diameters , Y therefore alſo Semicir- 
les. But the Q. of the Diam. F H is = to both 
he Qs. of the Diam's. F G, GH, therefore the 
emicircle BA = BD--CE. £.E.D. 


Thorem CXIX. 


The Squaring of the Lunes (or, half moons) 
of Hippocrates of Scio. 


1. REcauſe the Semicircle AB? —=BD-+CE; 
; . therefore, leaving out the common B and 
C, there remains the A, A = to the 2 Lunes, 
DP+E. 

' 2. When the Ais = Legg'd, the Lunes 
are equal, ( the Diameters of the Semicircles 


being equal ) and both together ( D4+-E) are 


PL. 5 
* "yy 


* YCIL. 
Yy LXIIL.. 


F.CXFYIII, 
z Pre. 


Fig; CIX. 


=3to the whole A, IK: Therefore either of , py7x,1. 


them are == to4 the A, viz. lor K. 

}- But when the A is ſcalene, it is as difficult 
to divide it, by the LineGZ, into 2 parts = 
to the reſpective Lunes D, E; as to find the 
Square of a Circle. Of which we ſpoke before 
1n the Note on Theorem XCIX. 


Theorem 


F.CXFV11E. 


. 
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b Z7Iy, 

c II. 

d 7 X YI. 

e Def. like, 
© C.XIl, 


« xx). 
b JF, 
i IL, 


k Ax.12+ 


Of the Power of Proportional LINEY| of 


{2orem CXX., 


1. Lines in 4 Circle, Cab, dc] cut thaifhe C 
ſelves uh or tionally 2. And their ada 
make — (Is, viz. — BEA=CED' dra 


{ A= =D | 
1. Or the Angle x Ch=B d 

\peB—aEc. 
fore the A DBE islike AEC; and by © 
quence BE.CE:: ED. FA. 2. Therefore 


COBEAf—CED. £&.Z.D. 


Theorem CXXI. 
ne 
Lines between Paralls. cit themſelves Pi ;ny 
portionally , viz. A.B::C.D. .- 
an_—__ f =) and by "conſequence: Sor te 
E. A: 


E.C::E. 'DFthereforealterned, E,F: $6-pherck D 
k Therefore A,B::C.D. Q-E.D. 


FOr the A X, is8 like Z, (becauſe the Ang 
I=HtH, and Gh—K, —_— 


SE 


Theoren 


Bal Of the Power of Proportional LINES. 91 


- 


Theorem CXXII. 


[I of the whole Secant with the part 
aided, i4 = to the Q. of the Tangent , 
' drawn from the end of the Secant. 


(GICARSS, 4D. For the Angle 
ADE!=A | ___ 4. 
A, is common: & ® Therefore ASD = ” 2X1 
DE: ® Therefore the A CAD is like AED; = zxx1. 
re, AC.AD.AE— and by» conſe- » c x17, 
the (A CAE=Q,, AD. £.8.D. 


Ic 


Theorem CXXIII, 


lines drawn from a point without , 10 the 

Prov! inward Circumf. of aO, are to one ano- 

. | ther, as their parts without the O. 
ves, A4-B. C+D:: D.B. 


ebor the A HEK is Plike IGK ;-(4 becauſe » ZXX1. 
" » the Angle K is common, andHis* = G;) 4 XXIL 
x efore A+B. D:: C-+D. B; and Mterned, * ZXX. 
6 +TB.C+D::D. B. &Q.E.D. 


Oren Theorem 


= — — _—— —— 


92 Of the Power of Proportional LINK Of : 


Theorem CXXLV. 


If the Diameter of a O[ ac} bec 
infizite Perpendiculars, euther in, ah C 
without the O, and a Secant | ae]p 
drawn, it will be, AD.ACtAB, 


ſ I.XXI. REcauſe the As EAC and DAB are! 
t X Xl. (*for the Angle ECA»=| *=A 3 
u Hyp. and Ais common,) therefore AE.AC:Aþ Any 
v I/l, AD, and Alterned Inverted, AD . AC :: AB; 
2. E. D; | CFq, 
Scholium. 

JIN the ſecond caſe (viz. at the O) AC, bt 
the ſame with AB, AD. AB. AE arex 

and by conſequence the Diameter [ AB] 

middle Proportional between the whole | 


[A E,Jand the internal part of it [A D]. Tra 
| fade 

oy The 
Theorem CXXV. = 

VIZ, 


A Chord [ad ] dividing equally an 
[bac] in a Segment is ( 3t ſelf, 
its leſſer part ) reciprocally proportio 
the ſides of the Angle, viz. AC .AQ 


AD.AB. 

| | ED 

x IXxI. REcauſe the As, ABD andAEC, are*W. _ 
Y A Xl, B (for Y the Angles at Aare*=, and D*= dc: 


2Hyp.3LVT, d therefore AC, AE::AD.AB. £2.F-5 


Def. 54. Theo 


| 


| 


iy of che-Powey of Proportsonal LINES. 


A—————— ——  ——  — 


ok. Theorem CXXVI: | | 


The Q.. Girciamſerib'd , ( or the Q. of the 
lf Diameter) ic double to the Q. inſeri/d, 
'T #aQ, viz EFq=2ECq. | 
[ | 
\ for, EFq (i.c. AB) =<CFq+ CEq (the < CX117; 

-a Angle E CF, 4 being Þ) and EC<=—=CE: © z77. | 
Therefore E Fq is double to either of them , <Def.of &. 
CFq, or CEq; f.C. CD. L.E.D. | 


b A Wn a 


Theorem CXXVIIL 


Trapezium (that is, an irregular four 


ſided figure ) bike inſcrib'd in a Circle : 
_ The (3 of the diagonals A CDB] # 


| = fo the 2. C's of the oppoſite ſides; 
viz. DCxAB, DAxCB. 


fo Frake the <A DE — BDC, Therefore | 
on” the AS DCE andDAB, alſo DAE 34 rake 
DCAE=D BA, AZZ. '$ 
IC aref:: (For <9 ADBth—EDC. £ Ax. 8. = © 
EDB being common, and ADE being i = Þ® Conf. 
ex DAE(that is DAC)i==DBC. * ZIY. 
FDC: Allo <IADE> =BDC) | | 
- | 


eo G | And | 


| 


v4 —Of the Power of Proportional L1NEs, 


C. :: DB.B/ 
k Def. 45+ And by k conſequence) x LE- DB-M 


I CXxIL 


® Cl, 


* Xxh 


Line AC, AC will be * ſhorter than A 


DTC, BA= CB. 2 


Therefore | Os; BCE AE 
3 
Therefore CI DC, BA+DA, Fobtefe 


EE+-DB, AE® =) DB,AG RE. 


| 
| 
CT | 


CHAP. V. 
' Of Surfaces. 


Theorem CXXVUL. | 


Nezor of a Right- Line [Þ<] can be 
a Plane, when any part of it, in 
at is , 0 Reght- Line can  tye 
two Planes. 


FOr if you ſay, that ABC, is part is 
Plane, and part out , then by drawin 


Contrary to Def. 4. 


Theord 


: 
- 


fF SURFACES. 


—_—_— 


Theoretn CXXIX. 


{- 1.Right in! d © is inte Jane lene. 
alſo 2 Right Lines croſſing one 


7, 


«A 


de. 


is a Plage Surface, comprebandet! © Def. 13 
ia three Lines. | 
ierefore , AB, CB are in the, ne | 

| 'E, CD, ? will bealſo in the ſame. ? Pre. 1 


* —_— - 


Theorem CXXX. 


. Right-Lines [ab, cd] are #*# the 
by ſame Plane. 


e Right-Lines AD, CB. The 4 4 4 Pre. 1. 
4 I is 19 ane Plane; and allo the A 
tDE and EA are inthe ſame Plane; , p,, . 
both the As are in the ſame Plane; *** 
if nſeguence their baſes, AB, CD. 


— _—  — EGS — RR 
"2 - 


Theorem 


—— 
— I I 99%" RIO des _ 


DO 2 I X s 


v4 Of the Pojer of Proportional L. 


Co 2 
k Def. 45+ And by | conſequence$D x TE 7 
LIC XII, Therefore | 4D BC 4 


B 
Therefore (IDC, BA+DA, BC 
© Cl, CEX-DB, AE®* =) DB, AC. £ 


CHAP. V. 
' Of Surfaces. 


Theorem CXXVUTL. .. 


Neem of a Right- Line [bc] c 
a Plane, _ any part of uu 
at is , wo Reght-Line can 

two Planes. 


FOr if you ſay, that ABC, is x 

. . * Bane, and part out, then by & 

* Xh Line AC, AC will be *® ſhorter th 
Contrary to Def. 4. 


Of SURFACES. 


”—_uO 


Theoretn CXXIKX. | 
i. Every Righe lin'd © is inthe famePlant. 
. And alſo 2 Right Lines croſſing one 
| another. 
,FOr 2.* 4 is a Plage Surface, comprebamuietl © Def. 13+ 
withia three Lines. | 


2, If therefore , AB, CB are in the ſame , 
= AE, CD, ? will beallo in the ſame. ? Pre. 


= —_ 


Theoret CXXX. 


Parallel Right- Lines Cab, cd] are mn the 1 
ſame Plane. | 


aw the Right-Lines AD, CB. The* 4 4 Pre. 1. 
CED is in ene Plane; and allo the A 
AEB: But DE and EA are in thoſame Plane; . p,, , 


Therefore both the As are in the ſame Plane; 
and by conſequence their baſes, AB, CD. 


R. ED, 


Theorem 


96 Of SURFACES. 


Theorem CXXXI. 
The interſeFion [ab] of two Planes, q 
a Right-Line. A L 
 c 


JF AB, be not right, draw the right A 
in the Plane CD; and'AHB in the 
EF; that is, two Right-Lines between the 


points, Contrary to Def. 4. fron 
EA, ! 

ny Pp. b 

Theorem CXXXII. | Ne 


The interſeitions [a b, CD] of two Par 
Planes, by a third Plane, are Par 
Lines. 


JF not, let AB, CD, meet in I: Ther 

the Planes EF, GH, ſhall meet there 

{CXXY11 * (becauſe ABI, and C DI are in the ſtfcy 
Planes) Contrary to Def. 65. Line 


Theo 


Of SURPACES. 


Theorem  CXXXIIL. 
e, | | 


tcroſſng, [,ac, bc? s alſo Pp. " to 
their Plane [ af. ] 


not, let DE be Pp, to the Plane AF, and 
from the point E, draw the Right-Lines 
EA,EC, to which, the ſaid DE ought to be 
—Þ?p. by Def. 60. 


ACS = 
| Now, Q, AD*=S<Q + Mt 
ar DC = 
" E C 


[*CXIII. becauſe the Angle ACD, is |_ by 
«i becauſe the Angles AEC, dec, ought 
to be | by Def. 60. ] 

Therefore the Q, ADC. Qs. AE+ED: 
Therefore the Angle DE A, cannot be |. 
CXHL.] (the ſame reaſon will hold , if the 
Line DE , touches the Plane any where but in 
C) and by conſequence not DE, but DC” is 
Pp, to the Plane. £. F. D, 


0 
G 3 Theorem 


4 Line [dc] that is Pp. to two Lines icy py 


u Def. 50. 


vs Cx), 


© Az.2-an4 (| c=— ABI)=4CDB, vir. part 
Hype *IV. whole. 9. y; 


6B Of SOURFACES. 


—_— —_ MC. 
—_— s RP—_IES 


Fhree Lines which recevve the ſaws 
LEE AT are 5n the fame Plane. 


it i 

JF not. let AB, be in another Plane [ viz.E =o 

cutting the Plane GH, in AF; Since tl 

* Hip. fore; BA is Op. * to AC, AD, it will 

be Pp. to their Plane, G H : - Therefore 

Y Def. 60. Angle EAF, Yis|[_, as is alſa *EAB, 

* AX. 2. by conſequence EAFis*—E AB; thati 
the part = to the whole. £L.E.A. 


0 


” 
— 


Theorem CXXXV. 


If of two Paxallels, one Ca bJbe Pp. 
Plane, the other Lcd) 14 alſo. 


*CXXIX- FF yot, It ED be Pp. This will be it 
d Def. 60, I ne *#DF., Now, the Angle EDB 


Of SURFACES. 


- wm 


Theorem CXXXVI. 


only Pp. [cd] can be rais'd from one 
_ © "point an (4 Plane. 


it is poſſible, let CE be alſq Pp. and throu 
E 0 pal CE, CD, let a Plane ax 3ms eCXXIXQ 
X the other Plane in 'A EB, the Angles 
| MCE, ACD, mult be bothFl.; and hy Con- f Def. 60. 
e W=!, viz. part = wh * 2, ER. 4 


it 1 COR 38 


_ 


Theorem CXXXVII. 


4Pp. Ce] to one Plane, [ab] Pp. 
ta its Parallel Plane. 


Raw a Plane through E L E, cutting the , 
others in LHandEG, theſe interſeCtions 
will be 8 Parallel, Now the Angle GEE, is 8CXXXx// 
h, and=i'HLF: (And the like, if the > Zyp, JF. 
ne pats through E M, 'L O,) k therefore BF &* Def. 60. 
p. to the Plane, CD. £2.E. D. 


= 


G 4 Theorem 


100 Of. SURFACES. 


Theorem CXXXVIII. 


Planes are Parallel that receive th ſwo » 
ſame Pp. two 


1x77; FOr fince the Angle GEE=HLF, !the 
fore the Line HL is Parallel EG, (and 

like of ME to O L, .&c.) whereſoeyer the 

terſetion can happen ; therefore the Ph 

AB is Parallel to CD. £2. E.D. 


tC 


Theorem CXXXIX.- 


If two croſſing Lines, [bac] are Par 

to two croſſing Lines [ed f} in anotly. 

* Plane, their Planes alſo will be Ih 4 
rallel. " 


® lyp. [Raw AG Pp. to the Plane EF, and Hoh 
n Def. 60. Parallel (ED FE, ® Parallel) BAC: Thay*+ 
o/ T1, fore the Angles HG A, IGA " are |_ 94 
P confflr. CAG, BAG: Therefore AG is Pp. to ther 
4CXXX11} Plane PEF and 4 BC: And by *conſequenf 
r Pre, the Planes BE, EF are Parallels. 


Theor 


Of SURFACES. 


| Theorem CXL. | | 


yo meetin Lives [bac] Parallel to Þ 
two [edf ] in another Plane, contain 1 
aj —= Ang.'with them, viz. Ang. A=D- | | 


Ake AB=DE, and AC= DE, and joyn 
BE, AD, CF: Since AB, ED, and AC, © Ap. 
DF, are ſParallel and: —=; BE is alſo »= * Conflr. 
Parallel, (to AD ®= and Parallel) *CF, * XXX, 

ore BC=—EF; and by conſequence * Y1l. | 
ABAC=z*=EDF, andthe Angle A —=D, * XV. 
'E-D. | 


Theorem CXLI. 


wallel Lines ſac, bf] are cut proportio- 
nally by Parallel Planes. 


»AC . CE :: BD . DF: Becauſe the 

interſe&ions AB, CD, EF, are y parallels; ? CXXXII 
terefore D_ ES) L.E.D. *LXVH 
| | $23) + $9. ao | 


— OO tn re oc ie oo oe 1 -- 
. 
- gm - 


Part IL, 


$02 


I 6 


Of «4 Std ANC LF. 


PaRrT. IL 
Of a Solid Angle. 


Theorem CXLIL 


bree Angles which are n 
TI pp en [a] cies 


_ the third, 


IF three Angles arc = , it is evident: ] 

one be eſt, viz. BAC, take BA: 
BAD; joyn C, and by the Lines BD, ( 
take of AD=BE: Becauſe, AD={& 
and AB is common, and the Angle BAE 
BAD: > Fherefore BD — 35 but BY 
DC<(”_ BC: Therefore (BDbeing * = 
DC4C,_EC; and by conſequence the 
DAC<©_EAC; therefore (BAD being 
BAE) BAD+BAC4C_BAES+E 
re. BAC. L.E.D 


Comm _—_ 


Theorem C$LAL. | 


A Solid Angle [" a is made up of | 
than Four |_ Anples. 


r, the 6 Angles at B, C,, and D, thi= 
'the3atA, aref —6|_ ; but the 6, 


tA, are I4. QF. D. 


Of « Solid ANC LE: 


D, are © than-( the 3-B,C,D, in the © Pre. 
& of the Pyramid f =)2|_ : Therefore the 


The reaſon is this, fince the Four Angles 
| os A own croſſing , ( as at Z) ate® = +7, 
Ptane i in which they are cirymot be i C XXX. 

ed (in the Lme9' ZE, ZG,. ZE; ZN) as 
make a Solid Angle at Z, unleſs ſomthing 
'$left out from! one of the Angles, as F'ZS. 


_ EY 
yo, 
CHAP. VL. 
4J . Of Bodies, or Solids. 
F : 
B! 
2 Thevrem CXLIV. 
ng 


be oppoſite Planes [a ec, d bY] of 4 Paralle- 
tepipedon (Ppp.) are like and equal. 


103 


C, DB, are* Parallel: Therefore the in- & Def. 


Uſer all the other oppoſite Lines are Parallel 


* 


f= : Therefore the Angle FA H =EDG, 
{AFC=—DEB. Laſtly, the Plane AC 
F*= and Plike DB, and ſoof the reft. @,E.D. 


Theorem 


” terſeftions AF, DE are | Parallel; and 1CXXXxl.. 
FDE. is a ® Pgrm. by confequence A F® = m Def. 20. 
E. After the fame manner it may beprov'd » XXX. 


® XXXF. 


P Def. 


am_uaiben I ——  — 
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1 Pye. 
d | T XXX, 


i XXIFY. 
"XXX, 
u/F. 

vw CXLIIV, 
x Hyp. 

z Ax.8. 

® Def. 


4 


Of BODIES or SOLIDS, 


- Theorem CXLV, 
A Ppp. is divided in the middle , | - pre 
Plane [ah] that paſſes through the | 
ameters[ea,hm.] of two oppoſite Pla 


ALL the oppoſite Pgrs. are 4 =; The 

AEDr=—AEF, and LMH*® —= MH 
the Plane AH is common, therefore the 
or Priim AL=AG. £2.E.D. 


_ ES 
Theorem CXLVI. 


Ppps.[ZX and ZS ] are = which 
the ſame baſe and height. 


(Note, This Figure would be belt compret 
ded, if it were cut out in Cork , or thei 
matter.) 


1] Et them fall between the ſame Paralk 
KF, and DA: Therefore the Þr 
CEDH,i.c.) SO = O-+X. [And (the aL Ft t 
mon O, being left out) S=X , and(2Z be ..for 
added) SZ = X+7Z. £L.E.D.) 
Becauſe,the Plane 1.EPH!=F RA, E HE 
ing*=FA, EP: =FRAng, P—uR, 
Planes oppoſite to theſe , are = by the (Þ®: / 
reaſon. 3 DEY=GE, and LEs = CE fal 
ing between the ſame * Parallels , and the bf! ha 
KE*—MF. 4 GA=DH; becauſe DR that 
(KFYv=)LA: Therefore D R-- GH z =I| 
+ GH. ® Therefore SHQ= O-FX. 


s. | 
PH 


ps. | 


Of BODIES w SOLIDS. 


2. If a Ppp. of the ſame baſe and height 
ith Z X , foould not fall between the ſame 
Hirallels ; It will however fall between the 
me Parallels with SZ; and being, as before, 
prov'd to it, will be d = to Z X. 
; 


Theorem CXLVIL 
q bps. 5 Z, O) are = which have an = 
-M and like baſe, and the ſame height. 


Pon the baſe CAB, ſuppoſe a Ppp. fram'd 
'ZX,, of the ſame height, and like to O. 
zen , O — Z X, (for the ſeveral fides will be 
w'd = by XXXIV. and Like, by conſtruction) 
ich ZX<=$SZ; therefore ON#=S7Z. 
'E.D. 


Pang 


Theorem CXLVIII. ; 
s.[ab, ad.] of the ſame heipht , are 


to one another as their bales. 


ed Et the baſe CG, bemade = CE; there- 
fore the Ppp. S=A H: Now Let the Plane 
F, (being © Parallel GH and AC) be moy'd 
lely from AC to GH. It ſhall at the 
time diſpatch the baſe GC, andthe Ppp. 
IH: And by conſequence how much 'ſoever it 
taken away at any time from the bale, it 
have taken away a Lite part from the Ppp. 
that, as the baſe GC is (for inſtance) to its 

GF:: Ppp. AH (=SX.) Bg.E.D. 
Theorem 


* & 
a Wo. .* 
— 


x66 WW I0DIES o SOLIDS, | 


Mis... teeth OI II i EE I F WY ta th 
_—— 


Equal Ppp's.[S = X wy have theiy ba 
and beight , Fecipres ay proportions 
l. | 


Def. 46. WIZ. A CD: {M 

"I Tenn ap 7 ie ee | 
E Ax.10- that is, ML —=AT. Then, © 

becauſe 0 @ 


+X=85. g - OXX DX, MK. 
8= X =35r* =AL, are)! 
d XXX. GULE ML ER Contit) NL. E.D. 


—a— 


— 


Theorem CL. 


wr" Is. ors OJ) are _ 
R . es 4 are* "I 
7-46 portional, wiz. AE.FC: :DN.bt 


"To DN 
—_ FOr,Ppp.5 —|baſeJEk = belght Pr 


i iXPlI. = a: =P 


mIxFXX $S$"= KO. Q. E. 'D. 
2 Ax, 10. 


THEOREMS 


CXIX 


+ Def. : 


ICALV 1 
k Sup. , 
LI IXFl 
withL.X 
mprnXX. 
2 Ax,1c 


Of SOLIDS or BODIES. 


—_— 


——_— 


woW —— 


Theorem CLL 


ike Ppps. CS :: OJ are in 4 triplicate 
reaſon of their bomologowe ſides, viz. 
$. O:: AE. ED. ghriue. 

uſe the <DEF*?— AEH, therefore 


'PAE, ED may be placd ina Right Line, 
the void fpace with X and Z : Now, 


as Alſo, 


A'E 
| aw 
(ror = 


and Alterned =. 


HEY 6 2. A 
i=) So then it appears that, Ch (z5 


— —_ ths. A. ——  - — 
. 
9 op _ COR ——mO— TOO OT mem yy -—_ - 


.. LE__ (PC4e.)IN 


S AE , 


Scholium, 


T9093 


* Def. 45+ ſame : So that if A be twice longer 


4, 


Of SOLIDS or BODIES. | © 


b——_—_—__ 


Scholium to this,and the formerTheo. 


Ecanſe Ppps. are extended in lengi 
H rcfrl Lg depth , therefore ef 
the reaſon of one Ppp. to another , 
be known, we are to take the reaſons Btcau 
all the dimenſions together , viz. if a Ppt J* 
A, be twice as bread, three times as long"* ON 
and forr times as ligh 4s B; then A Lookp 
twice 3 times ( i. e. (ix times) 4 timflomol 
(5. e. 24 times) 4: great 4s B. But 
the Ppps. are like : Then the reaſons 
their length , breadth and depth are | 


Like 
Cu 


it muſs be alſs twice broader and 
higher than B, That # , twice 


\ 


(z.e. 4 times) twice (5. e. $ times] __*i 
greater than B, So that the ſame reaſa 
is taken 3 times 5, and is thereupen call\, 
Triplicate Reaſon. 7 


Theoren 


—— _ 


Of SOLIDS or BODIES. 


0, Theorem CLII. 


| Like Ppps. are to be one another, as the 
Cubes of therr Homologous ſides. 


Ecauſe all Tubes are /tke Ppps. and by conſe- 
gence. are to one another in a Triplicate 
on of their ſides (by Prec. Theor. ) But like 

ps. are in the ſame® reaſon. Therefore they 

e to one another as the Cubes rais'd upon their 

omologous fides, 2.E.D., 


Theorem CLII, 


Hat has been ſaid in the foregoing Propolſi- 
. tions concerning Ppps. does agree allo to 
iſms. (as being the ® halves of a Pp) Provided. 
t their oppoſite Parall. Planes, if they are 
t 45, bereloly'd into As. | 


2 C17. 


2 CX Iv. 


IIO 


2 Pye. & 
CXLYl. 


d Conftr. 
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Theorem CLIV. 


They qgree alſo to Cylinders. For Exam- 

ple. (according ro CXLEVIT) If Cylin- 

_ ders have the ſame baſe [G B] and 

equal beight then they are equal. vil. 
AB=BC. | 


JF not 3 ktABbe(_; and let there be inferi- 


bed in it a Priſm of many ſides (as ADFE) 
C_. alſo then the Cyl. BC, (Becauſe by multi- 
ping ths fides of the Priſm, you may approach 
by infinite degrees nearer and nearer to the Cyl, 
in which it 1s inſcrib'd. Beſides that, though 
the degree by which the Cyl. B C. is leſs|than 
BA, oh, - 20g to be never ſo ſmall, yetit is 
ſtated and fixt, and may not (after itis given) 
be alter'd, Whereas our Approaches-1a the 
Priſm may be made to Infinity.) Then upon t 
ſame baſe, G F, kt there be inſcrib'd a Priſm 
in the Cyl. BC; Theſe Priſms will be 2 equal 
that is, the PriimHCF (=DAF) (_ Þ Cyl 
BC. A part greater then the whole. £.E.4. 


Theorem 


ePpMASTH.H4 
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Theorem CLV. 
A Plane [l mn] catting 4 Pyramid [b a] | 


Parall, to the baſe [abc] makes a fi- 
gure like the whole. 


For the Ang? $at the top are common,and thoſe 

at the bales, ma ay be proved — by Theor. - 

IV. Then, that the fides 2out the Ee 

—_ won al, appears thus; AB. 

- LD;an@ alterned; AB. 

be N. LD and ſoof the others, 'Where- 
fore the figures are b'like. ©. F. D. 


27 XIX, 


b Def. 45% |Þ 
| 
| 


Theorem CLVL 


The Seftions [lmnop 21] of tw 0 Pyra- 
mids (whoſe baſes, ul heights ave =) | 
wade by a plane [1 nt pJ] Parall. to both 
their baſes, are equal. 

Becauſe the baſes, ABC, E F G are :; ® Ye 
ceftions LMN; O PR; therefore *BE 


LMN 
EFG. 
b . 
and OPR ina duplicate reaſon of their Ho 


mologous ſides, but A BCis =< EFG. 
Therefore, LMN = * OPR. GED. 


H 2 Theorem 


2 Prec, 


b XCT. | 


© Fuþ, 
d Ax. 109- 
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Theorem CLVII, 


All Pyramids are equal, which have equal 
baſes and height. 


FOr mitance CD= FH. .If not, let CD 
beſ_; and inſcribe in this a ſolid Segment, 
(made up of Priſms having Jike baſes and = 
height, LN M) (. than the Pyram FH. (In 
which we argue,as before we did in Th. CLVII. 
becauſe, the height of the Priſms being leſ- 
ſen'd, they may be infinitely multiplied, {till ap- 
roaching toward the Pyram. in which they are 
inſcrib'd ; till at laſt they may be made to 
come nearer to it than any other quantity that 
has been already given, as F H.) Then let there 
be inſcrib'd allo in FH, as many Priſms (for 


there can be no bound to the nuniber.) Both 


theſe Segments of Priſms ſhall be — ; (for their 
number 1s —, by Conftruition; Their baſes and 
heights may be equal, becauſe thoſe of the Py- 
Tamids in which they are inſcrib'd, are == by 
Suppoſorion) thatis, the Prz. in HF (= Prz. in 
D C) C.* Pyram. HF, £.E.D. 


A >ji| wy 


Y | 


Fe 


Theorem | 
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Theorem CLVIIIL. 


Every triangular Priſm (that is, which 
has a A for its baſe) may be divided 
into 3 equal Pyramids ;, viz. EZ DA . 
ABCGD.AFC,D. 


PFOr the baſe ABC—2 EFD; and the height 
is equal.*Therefere, ABC, D=Þ>EFD,A 
— AFC, D. Becauſe the baſe AEF = <,3 


| AFC. and the height at D is common. 


2. E, D. 
Note, This Figure will be plain, if cat out 
in Cork. 


Theorem CLIX. 


VWHat has heen demonſtrated of Priſms, is true 
alſo of Pyramids, as being the third part of 
d Priſm, * 


PNG SE ————— 


Theorem CLX. 


What has been demonſtrated of Pyramids 
(in the Precedent Theor.) agrees alſo 
to Cones. 

POr inſtance. The Cone ABC= DEF; 


having = baſes and height, If m 2 
| H 3 | 


© XXX. 


— OOO UE Wo rt on i ns” mai 


CE rs . 
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-A B C,bef-_; and tet there be infcribed in this 2 


Pyram. AGHC, (_ Cone DEF . (which, 
that it may be done, we prove by multiplying 
the ſides, as we have done before,) Then (be- 
cauſe the baſes of the Cones are = 2 ) let there 
be infcrib'd in the Cone D E EF, a Pyram. 
EDKLM=—Þband:: A GHC. Now, the 
Pyram. ED K L = (Pyr. AGHC) (C_< cone 
EDK. thatis, a part”. whole. £. E. A. 


— 


—_ 


Theorem CLXI. 


Al like Bodies are in a Triplicate Reaſon 
of their Homologous ſides. * 


REcauſe they may be reſolv'd into Triangular 

Pyramids, equal in number, * and like. 2 
But ſuch Ar Pyramis: are in a Þ Triplicate 
Reaſon of their homol. ſides; therefore c- alſb 
the Bodies. g. E,D. : F 


- 


Theorem CLXIL 


A Sphere xs = a Cone whoſe perp. 4xis # 
the radius of the Sphere, and its baſe = 
the whole ſurface of the Sphere. 


| Tie ſame Demonſtration ſerves here as ih 
* Theor, XCVII by ſhewing that all Polygons 
| CIrcume 


EE Oo Ma, y 


” Xo OO PI 


Of SOLIDS and BODIES. 
circimdſcrib'd, or inſcrib'd in a Sphere are (2_-6r 
=] than ſach'a Cone, Therefore the $pbere is 
== to ſuch a Cone. L.E. D. 


——— _ — —— 


Theorem CLXNT. 


| Of all ſolid! figutes (having an = ſurface) 
| The Sphere i the preateſh. 


'T His alſo is demonſtrated from the Precedent, 
- by Theor. CIL 


Theorem CLXIV. 


Spheres are in a Triplicate Reaſon of their 
_  Diametets; or, us the Cnbes of their 
Diameter*s (T heor.CLI. CLI.) viz. 


| SRC AT: 
S . — m—_— —_— P 
| ph DEF — D ef hrice 


| ABC ' * © DM 
JF not; let the Sphere rt be JE thrice ; 


and let there be inſcrib'd in the Sph. A B Cqa ſo- 
lid figure of many ſides, A B C G, (-... to the 
fide DEFthan AC to DF thrice. (fince by con- 


4 a 


-Hi5 


tinual doubling * the fides of the body inſcrib'd, , .z,,. 
H | $ OT 


_— r__O_——_—____ 


= 
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bCLXx1. 
© Ax, Ihe 


4 Conflr. 
© Ax, 11- 
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-as AT, IB,OGc. whereby the ſame line ACwill 
always continue to be both the Diam. of the (), 
and the fide of half the Polygon, we may ap- 
proach ſtill nearer to the Sph. ABC, and by 
conſequence, make it bigger than any other bo- | 


dy, which is leſs than the Sphere ) Then let 
there be inſcrib'd in the other Sphere a like body 


of many fides, Theſe bodies, being reſolv'd [3 


into Pyramids and ſo into As. Þ will be in a 
riplicate Reaſon of their homol. ſides, A I 
E. viz. the< Body A BCG, DEFH: AC. 
, ABCG_. , A 
D F thrice. But DEF 295 Dt 
Therefore the Sph. DEF, 1s ©) than the Body 
inſcrib'dinit, DEFH. 2.E.A4. 


Theorem CLXV. 


There can be but 5 regular Bodies, (which 
| have all their ſides, and all their Angles 
_ ) , ; ; K . 


POr no plane figures, joyn'd together, can 

make a ſolid Angle; except a A, [J) and 
Pemagon. . For a ſolid Ang. ought to conſiſt 
of leſs 2 than 3 |_s.and 3 plane "= are the few- 


eſt that can make up a ſolid one (as is naturally 
evident.) Now 3 /*s of a Hexagon are = 
4|_ ; and inall figures of more ſides than a Hexi- 
con. they exceed 4|_. Wherefore 3, 4, and 5 


g 
# £ 


thrice. 


g's 


joſe 
can| 
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L's (for 6, make Þ4|_s) 37, and 2 Penta- 
ons (which; make © -5 of 4|_s) may all com- 
zoſe a ſolid Angle. Upon this account there 


Jcan be but 5 regular Bodies. Viz. 
1» 4 Tetratdrum, 4 3 Hat @. 
2.An Otaedrum. ( Whoſe An- 4 VE wry y 
32-An Icoſatdrum. P> gle is made & 5 
4 A Hexaedrum. \ upof 4 Qs 
5.4 Dodecatdrum. 3 Pentagons. 


If theſe, or ike figures, be cut in Paſſ-board 


* |according to the figures in the Type, and folded 


up, they will repreſent the foreſaid 5 regular 
Bodies. 


Theorem CLXVI. 


It will not be amiſs in concluſion of the Theo- 
rems, 10 add one Propoſition that may 
ſerve as an Introduttion to the Doltrine 
of Infinites. viz. That Infinites way 
be atually number'd or meaſur'd. 


FF from the line A B you take (ſuppoſe) a fourth 
part toward A; [AC] and again towards 
B, 2 ſuch parts, | DB] (viz. ſucha number of 
parts, leſs by 2, than the whole line was firſt 
uppoſed divided into) there will remain CD, 
one fourth of AB. If again, fromt Nouw” 
ers 


1 
: 


x I7 


b XCIF,3: 
© XCIP. 


4 Def. 74+ 
Oc. Fig. 


CLXIY. 


| 


11s 


| wy 
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of BODIES wil SOLIDS. | ©) 
yeu titke as befote, one fhre towanriga) The 
at 2 ſach towards By [ ED] therewtge to 0 
remain ony E F one fourth of CD. Ardhhilm< 
if you contin to do to every remainder, 'thefepever « 
will always remain between the lines laſt takengun te! 
one fourth of the line from Whenee they wergpere a 
taken. From Which fotrth part, there mayfime- 
ſtill after the ſame manner be ſuf to be -t24he Sn 
ken two other ſuch lines ont each fide ; butif thgd Mil 
be done infinite times afualy, then there willſhe Sn: 
nothing more remain (between) and ſo thepart;. 
continin'd divifion bn Either fide will come exadphen t 
/ brim 1 G; which cuts off a third part ofogatl 
line A B. (viz. a part, of one Denomihatibnſiviſio! 
Jeſs, than the whole line is firſt divided into.,JÞe Sn 
Becauſe there was always taken away twice aÞn th 
mach towards Bas towards A. The total famgiuior 
therefore, of all together that is taken awaype Sn; 
towards B, will be twice as much as the Totalſtoſe i: 
Sum ' towards A. And by conſequence, thgjon of 
meeting will be at ſuch a point [G] as cuts offff the 
G Bdouble toG A. Which was the thing underÞg mz 
taken; viz. to x/ign the preciſe meaſure of « linefratic 
Burt if it be ifquir'd how fhis diviſion can bes the 
mite infitite times «fully; Ianfwer ; Let twophile 
points begin tomove from A and B, at the ſam ec 
time ; That at B, always moving as faſt againirit g! 
as that at A. It is certain they will at lengtht | 
meet ; and (by the former Demonſtration) juft 
at the point G. * Fof the point B, will be at D, 
whenAisatC. and B again at F, when A is at 
E. and fo they will each paſs through the infi- 
nite Sub-diviſions before mentioned ; and when 
they meet, will have divided the line A B infi- 
nite times 4Zually. The 


Of BODIES nd SOLIDS. 
241 The ſame may be ſaid, if one of the points 
to overtake the other ; as in the famous So- 
Ihphiſm of Zexo, who argu'd that a Horſe would 
gever overtake a Snail. For ſuppoſe the Horſe 
enjun ten times as faſt as the Snail, and the Snail 
t&were a Mile before, and both ſet out at the ſame 
ayime; When the- Horſe has run the firſt Mile, 
2He Snail wil have got to the roth part of the 
higd Mile ; when the Horſe has run this 1oth part, 
vilghe Snail will be got to the 10th of the next 1oth 
heart ; (that is, a 100th partofthe 2d Mile) and 
1aFhen the Horſe has got this, the Snail will bez 
t o8oQath part before him. And foi ivfinite Sub- 
aliviſions, when the Horſe has got the laft part, 
0. JN Snail will iti}l have got a part before hirti. 
dn the contraty; itis naturally evident, any 
mgxiom, that the Horſe will at length overtake 
rae Snail ; and (by conſequence) meaſure out 
loſe infinite Sub-diviſions 2Za4l7y ; The fappo- 
gon of the Impoſſibility of which,. iz the graund 
off the Fallacy. Now the preciſe point of meet- 
g may be determin'd, by a very eaſy Demon- 
intration. viz. at the end of thegtb part of the 24. 
file. For'ſince the Horſe runs 10 times as faſt 
bels the Snail, the Horſe will run £ of a Mile, 
wothile the Snail runs 3 ; and by conſequence they 
meÞvill come both-at the fame time to the end of the 
———_ 2. E. D. 
oft 
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PROBLEMS 


Which purpoſe ſomething to be done. 
Demands, or Suppolitions. 


1. That a right line may be draw 
from any one point, to another. 
2. That a right line may be continue 
at either end as far as we pleaſe. 

3. That aCircle may be deſcrib*d upo 
axny Center, and at any diſtance 
(or interval.) 


Ne 
Problem I. 


From a point given [a] te draw a right 
line [ae] parall, to another [bc] 


ON the Cent. A, atany diſtance, (ſo as to cut 
. the line B C) deſcribe the Arch, DG 

_ Cent, D, ſame diſtance deſcribe another Arch 

cutting the line given (B C) inG, Laſtly, Cent 

G ſame diſtance, cut the firſt Arch in E, the 

line 


| 


| 


CXLVIN 


F; | 


-- 


Face to Pp 120. | 


———— ————— _- Aa 
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— 
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+ Of SOLIDS and BODIES. 121 
*RAE is parall. BC.For AD =+AE =d a, 


'E=—=®GE, andAG is common, There- 
inthe A'SAE Gand AGD, the / GAE 9" Jems 


E. F.) which was to be done. 


—______—_ 


Problem IT, 


4 point given, [a] to draw a line, 
La e&] equal to a line given D'G. 


m the point A, draw AE parall. * to DG, 4d pyeced. 
join the points AD. From the poins G, draw « pf, 20, 
parall. 4 to AD. The line AE is = DG, 5y Conf. 
uſe in the Pgr. <DE, the oppoſite ſides f f xxx. 

—=DG. £. E. F. 


Problem TIL 


7001 4 line given, [ab] to cut off a part 
[a f] equal to another given [cd]. 


om the point A, draw AE =8 CD, Cent. E Prec. 


A. interval C D, (or AE) deſcribe the Arch þ Radint's. 


- Theline FAis—= CD, becauſe FA=*®" ; 
| — tl) CD. L. E. D. Confr. 


Problem 


AGD. Therefore * A E isparall. to BC. QO- at's of 


” CO Ee Ae er a EE EP EGO AR _— —_——— 
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To make art Ang. Cg] = to an 
gwen | b ]. 


PRom: the line K F, take the part & LP; 
ABandDE— —A CandEB = CB, th, 
on the Cent. = _ interv. nA deſcribe r, 


cuttiog ia G, GD, GE. The Ang, Gi 
—B, Gece th ADGE is equal C, 
ABC) &. F. Ty. 


be 

Problem V. 

To divide as Ang. given, [b] intwo , 
parts. r 


Cent. B, at any Interv. deſcribe the Arch A 
Cent's. A and C, ſame Interv. deſc. A 
crofling in, joyn DA, D C, and draw' 
which iivides the - D: in two = ® 
(For the As BAD; C D are equal ſided, 
ſides B AD, BCD, being Radius's of = 
and DB common, therefore the Ang, CD 
=ADB.) £. E., F. wi 
ro 


Of SOLIDS ad BODIES. 122 


. CD td w_— ” a 


ow 4 point given, [a or d} 20 raiſe, or 
let falla Perp. [ad]. 


Rom each fide of D take equals,” DB, DC. , 
F Cent. and interv. B, C, defcribe Arches Prob, 111 
oyn A D, which is the Perp. re- 
L © Is == P AC,DB 1 DC, 
A common. Therefore the Angles at D are 
r, by conſeq. | f and DAis perp- £ 
4 IT. Cent. A, at any interv.” deſcr. the Arch 
AC, joyn AB, AC, divide the -” A in the ® t Def. 
uddle, by the time A D which is the perp.* re- , Pr fa 
Ire, For the Angles at D,may be proved = os 
before. Therefore, &c. Q. E. F. 


- 
CO ac ten yn AAA ro 


4 __ a — —_— __ _— — —— TY __—_—_— A.M. 


Problem VIL. 


To divide a line [a b] in the middle. 


the Angles at D are = Y. There- : 
<the fide CA 7 hf 


h AC Ent. AB, any intexy. deſcribe Arches.crofling | 
A inD, ktfalltheperp. D Cv. This divides , Bros | 
wPAB in the middle, For AD= * BD.DC, ,,- | 
: | | 


is=®*CB. L.E. F. z X ZI: * 
Problem 
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2 71.1. 


TRE. 
4 I,.X/1l, 
divided. 


* Tofinda third Proport, [8 eT to two given, 


e Py, Il. 
#4 Pr.l. 

8 LXYNI 
divided, 
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— 
m— a 


Problem VIII. 


To dwvade a linea b) by 4 grven Proper. h 
A 


£208, FA 


A B, A C,. being placed atany Ang. A, joynf. A 
BC, and from the point E,draw a Parall. * 


_ —_—— 


Problem IX. | 
To find a fourth proportional, [4 E} to 
three given, viz, AB.BC::AD.de (oo 


Oyn BD, and from the point C, draw its = 


Parall. < CE, joynDE, the fourth proport. ay 


fors AD .BC:: AD. DE. 8. E. F. 


— 
— 


Problem X. 


[ab . bc} 'S 
there 


TAke AD —* BC, and joyn it to the point A, 

at any Ang.draw D B,and its Parall. f C Eg1+ 7 

from the point C. DE is the third Proport. forty, 

8 AB.BC :: (BC,4,c.)AD. DE. Q:5-F 
ro 
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— ———. 


Problem XI. 


lr, find a middle proportion [bc] between 
two grven[a bbc] 


;ERom the point B raiſe the perp. Þ BE. divide 
yaſ.AC in the i middle; D.. Cent. D, interv. 
ll, *feſcribe a Semicirc. cutting the , perp. in E. 
: 3Þ B will be the middle proport. For (EA,EC, 

ing joyn'd ) the ang. AEC is * | therefore 

the perp. EB is a mid, propor. between the 
parts of the baſe ABC. £.E. F, 


w Problem XII. 


E Vo divide a line gruen CZ] in extreme and 
middle reaſon. So that Z, A, E — 
ort, and Z E= Aq. 


Rom C, raiſe the perp. ® CB = ® Z. divide 
— CB in the mid. in D. take © DF —»n 
454 and CG = CF. G, 1sthe point of di- 
noſ | 

© For, QBCF + CErq+DCgq?e= 
48; ) 

| DEqi.e.4D Hq*=/ ZqDCq 
- \ſherefore (omitting the com. DCq) remains 
BCE--CEqi.ze.i ZA-iAgq=2zq 


om.)ZE is = *Aq, and by conſcquence *Z, 
; Ez, are ==. 9g. E. F. 


Problem 
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K Py, vi. 
1 Pr, VII. 


k IXL. 
I IXXYI. 


mPp,V}. 
nP,I. 
o Dem, ll. 


P C Xl. 


4 Conſtr. 
r CYL. 


But Za f =ZA—+ZE; therefore (Z Abeing © c1Y. 


t Ax. $8. 
unIXXX!. 


* G.> dv : 
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Problem XIV. 7 


1. To make an equilateral triang. [ab c.] 
2. To make a triang, of lines given, 
[dabe.] nP 

1dr: 


1, [JRaw AB. Cent. Aatd B deſcribe arches}, 

: | croſling, in C. joyn CA, CB. therefore, PS 
w Radius's Vallthe lides are £C2.E.F. 

of =Os. +2. Cent. AandB; interv. AD, BC, deſcribe}... 

arches croſling in C. joyn CA, CB. therefore 

VAC=AD,andCB=—=BE.L.E.F. | 


_—_—— 


Problem XIV. 


To make a Por. ( [g 'Y at an ang. give 
[d]) =o 4A given{[abc.] 


x P,l. [Raw BH. * pall. AC. divide AC in 
yYP,VIL. mid. YG. and make the ang. CGF = 
*P.IY. D. draw CH pall. GF. and the diag. GH 
a XXY, (The AGHC® —) 4 pgr,FCisd—+4t 


bEXAXVIII A ABC. therefore the whole pgr. FC is < =Þpa1 
© Z XU. whoR AAB.C. 2L.E.,F. by 


Problea 


- LP. 
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DE 


Problem XV. 


To meke a Por. [x] (on a ſide, [ab] and 
| ang. [c] given) —=to8 A given [DJ 


TNAAkeS— © D, the ang.Þbeingd =c. on 
Jen, ' theline6,, hll* np the Pgr. fa. Run eb 
through 5, and continue © to it, fg. from þ, 
 Adrawb1, pall: f gg. and: through 6, draw z&, 
ab f pall fh, and continue eg to.]. X-is the 
© IPgr- requir'd. For, the AOXR =87ZSV, 
foreſÞut EIN Z. R =6VY. fiat the re- 
., {mains ® X —= ($1! —)D. and the ang. #bk is 
ribeſ2k (6 =) Q. FE. F. So: 


Problem XVI. 


To make a Per. [efg] (or a ſide [hi and 
ang. ['d] given) = to a retlilinear figure 
given [ab C.] 


TJlvide the reRtilinear figure into As, A,B,C ; 

Then « make the pgr., E = A, according 

4to the ang. D. and the ide HI. Alſo F =C, 

and G —= D: Theſe 3 will fall between the ſame 

= parallels, becauſe | their angles are - =, and 
by conſeq. make one Pgr. =® ABC, - 

F-2 Problem 


I27 


d Prec, 
.e Dem. Il, 


FP.£ 


k Prec, 
IT, 


m. Ax 
LX1l: 


—_ Ar” 


| 
if 
| 


I 28 


»P./l. 
oP, IIl 


q Confr. 
r Radiue's, 
i xXYT. 

e XIII, 

u T7. 
vYl. 


x P., XI}. 
y P. Xl. 

* C XI, 
S$chol. 


Of SOLIDS andBODIES. 


Problem XVII. 
To franie 4 Square on 4 line given [a b.] 


PRom A raiſea perp.® AC =*® AB, Cent. 

BandC interv. B A. deſcr. arches croflin 
at D, joyn DC, DB. 8. E. F. For, A 
—=1AC—*CD=="DB. CD iscom. there- 
fore © the As ACB, CBD, are cquiangled. 
Therefore A1 — A (L==!)D.but " ACBis 
—ABC, and DCB =*t DBC. each » = 
} a|_s. therefore CandBare|_, and the op- 
polite ſides are pallw. f. E. D. 


— 


—_—__ 
_—_— 


— 


Problem XVIIL 
TomakeaAſdg, q] = toa right liwd 


figure given. 


MAke* the(IBC = A, Between the ſides 

of this[7] find a mid. propor. y DG. The 
ſquare of this is == *(BC, =)A, by conſtr. 
£. E. F. 


Problem 


_ 


Of SOLIDS or BODIES. 


Problem XIX. 


To make a a Ted), =to « right-lin'd- 
figure [a], and Q given [bc] both 
together, 


Make the [J] EF = *A, and place the cor- 

ner of it, G, anan the I BC, fo that 
the " E GB, may Þ be| , on the Subtend, 
EF, * make the [JE D, (which will be) <= 


(EF4=)A-+BC. £. E. F. 


I. Hence appears how one Square may be 
ſubtr ated from another. 


I, How a great many Squares given, 


may be reduced to one Square. For the 
oF, s< = Eq. (+l1q.=) Þq. 
(+Kq.=) Cq. (+ Lq =) By 
+ Aq. 


I 3 Problem 


£29 


* Prec. 


b JI], 
e C XII.. 
d Conft. 


—= ar” 29 


120 Of SOLIDS and BO DIES. 


Problem XX. 


To frame a Pentapon upon a line given | 


CAB - 


Divide A Bin the middle, C ; raiſe the perpe| 


— CD=AB. Draw out DA-to 1, Fothat 
Al maybe — AC. upon the bale A B, make 
the AABFeach fide — DI. Laſtly,upon theſe 
fides make the As FGB, AHE, each fide- 
AB. ABGFH 'is the Pentagon cequi- 

red.. Fery,  - F 
Take F K — AB.andon the cent. A. interv. 
AC, deſcribe the O/1C L. The line DI is 
* By COnfir. 2 — FA, and if you take awaythe * —='s FI, 
b Ax.S... IL, there Þ remains KA —=LD. Now DC 
© XLIXz is atangent © to the ©. Therefore 4, ID. 
conffr. DC::DC.DL. that is, ZA. A'B::AB,AK 
UCXXIT. Wherefore®the A ABEF is : : ABK. by-con- 
© LXXIV. eq. f the ({ =Þ8. and xy = (Cx nt=) 
f Def. 45+ e, Therefore the fide BX — (BA =) KF. 
8 XI. . Therefore the © þ —=Þyi viz, (= 81=wn 
" X77. But the extertal ,/ #i = þxy, therefore », 
Ix, (ors, or 7x1) are each double to &.' But «, 


kX, (xn, k, together, are k — 2 |, therefore 

— 7F2[_ andz=+2| (being double to þ) 
IT, therefore a =!14+ 2]. butan =  Gm=—=HKp 
" X71, . Again, the -'s FGB, FKB, F HA, ar 


1—., (the 11de BK being prov'd — B A) there- 
fore the "S0,'n, SS, a, y, and Þb, are all = 
to one another, and&by conſeq. = 4 2 |. 
Therefore es, Cnd, © BY » are each = 
4 | 


— 


Sd 


Df SOLFDS and BODIES. 
2|_. as HxG have already been proy'd. So 

_ that all the 5 ang.”s, are® —, And the 5 
ſides are = by conſtruftion. Therefore , 
2. E. F, | 


-y+ 
| Scholium. 


* The line F A u cut in extreme and mid- 
ale reaſon in the point RK ; for FA. 
(AB, i.@.YFK :: FK.KA. as «p- 
pears tp the precedent, 


P GEPES & Wn 


Problem X XT. 


To make a regular Hexgagn , on a line 
given[ab.] 


ON AB, * make an equal fided A ABC. 
as #2 on AC, & BC. then Lok: f 


out AC and BC, make CF and CE 8 — 
to them, and joyn GFED. £9. E.F. For, 
the 3 ang,'s HCI, are = 2| . therefpre 
GD is a * right line. . Further, the ang. L is 
=—=&«C, andLF, LE are—=1CA, CB, there- 
fore the A LF Eis = ®CAB, andſoof the 
other As, and by copleq.. the two angles at E, 
IRS A, SL 200 Os So 


angled, Q. E. D. 
I' 4 Problem 


that the whole figure is equal ſided and equi- | 


e P, XII. 
f Cem. 1. 
E P. II. 


h XF, 
with X« 
ill, 

k JIL, 

l Confr. 
= X71. 


[i 
—  ———— 


of BODIES and SOLIDS. 


132 
Problem XXII, 

To make a Polygon (on a line given) Cab] 
like, and alike placed, to a Polygon gi- 
ven [8g d.] | 

[Jlvide DG into As, and on AB make 

*©P.IWV. © the © ABH® = CDE; atd BAH 
® XVI. n— DCE, therefore the / H is = E, and 
PLAXI by conſeq, the AAHB is :: PCED, andſo 
IL X11. of the reit : Therefore 4 the whole DK is : : 

GD. 2. E. F. 

Proþlem XXIII. 

To make a Polygon | c] like, and alike pla- 
ced, to a Polyg. given [A], and = to 
another Polyg. given [B.]J 

cone ON the line DE, make * a Pgr, f = A, 
t P. XI ' and on E L, the pgr.Z =! B. TakeHI 
u Preced, © M19. * propor. between DE, EK, and make 
w rc, On itthe Polyg, C®::A, _C is = B. 
X Conftr. OS (= JE 23; )s 
bec. _ Fo g = Ee EE OST 
HI, EK, ThereforeC* =B. Q. E. D. 

£78 —— , | | 

Y Ax. 10, 

conftr. : Problem 


* AX. 10. 


A | 


em 
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Ln 
VF" — 


Problem XXIV. 


1 ro find the center of an Arch (or Circle) 


given [abc] (or, to drawa© through 
3 points given. ) 


FT Ake 3 poles in the arch. viz. A, B, C. 


joyn AB, BC. divide theſe in< the mid. 
*Dand F, by Þ perp's, croſſing in E, which = P, Y1f. 
$the Center. For each perp. is a< Diam. and Þ P, YT. 

4 conſeq. the Center muſt be where they <XXXxYTL 
croſs. - Def. 22» 


— —— 


Problem XXVY. 


To divide an Arch [ ac? in the mid- 


dle. 


Having found the Cent. © D, draw the Ra» « Pree, 
-- dins ADC, and divide the / D in thef fp, 

{mid. by the line DB} therefore the arch A B | 
is& —= BC, £, EF, F. 8 XCYL, 


Problem 


| 


- ” 
> % 


a 4 
1+ Of SOLIDS and BODIES. 
Problem XXVT. | | 
To And to Tangent [ad] from 4 Lal J 0 
given {4.] "Y 
Raw aline ſrom A to the Cent. * B, on AB 
*P.XXIF. D deſcr. a Semycirc. cutting the Qin D ; joy}; 
'A BB. AD, is the Tangent. For tigBA 
5 171, DB |: is | ; therefore F &c. Q.E.F., |= 
& XLIX, | a 
Problem XXVII. 
To cut off a Seqment La b] from a O gi To 
ven, that may receive an £., = to 
PUTL gouen, viz. ACB=E. | 
Rawa ! Tangent FG, touching in B, m 
., D the £FBA=® E. Therefore » thy £'« 
"IX, ACB{in the oppoſite Segment ) is = i 
» conſt, © LINEN Sothat ADCB is the Segj, 
| ment require a ( 
ar 
1] y} 


Of SOLIDS and BODIES. Tr 
| Preblom XXVHL. 
To make ad ma OO; $74 given 
(def. x 
\B tPoff, by AB a Segment receiving an anf. P Prec. 


;" ACB= to the << given, & : Thenmake 
BAC4 =D, 'joya BC, the © BCA is 


J=*F. Therefore Ef = B, and by conſeq. 5-4 
DESC: "DEF Q.E.F. cXx17, 
—. m—_ rr = _ PB7 RN x." t IX Xt. | 
Problem KXIX, 


To makes a A about aO= a A given 
q [def.] 


Mate the at thexent. BGAn"= EDH, up, zr. 
and CGAu"—EFI; and at the ends of 
the 3 Radiuss A, B, C, draw * \perps, meet- w» p, p71, 
ingin K,L, N.Q.E.F. For, in the Trapeze, 
KBGA, the 4 # are * = þ|, ,. (being by = x, 
a diagonal diviſible into 2 As. ) but Band A 
are? | ; thereforek, G —=2|[_. NowG= y Confr. 
- | YEDH;, thereforekKk —®EDF. SoalloMis z; 
— E FD, thereforesL —E; and by conſeq. « xy. 
: b the ASare like.. Q.E. F. b ZXXL. 
blem - - I | 


Problem 


. 
_ —_— — I 
— 
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eP.V. 


onfrr. 
[2 Ax. 2. 
fXX11,” 


8 XLIVIL 


Of SOLIDS and BODIES, 


—— — — 


Problem XXX. 

To inſcribe a O in a A given[a bc.] 

Dlvide the -s A and C in the mid. « by lir 
cr 


ofling in D. From D, draw perps. td 1: 
the fides of the A, or DE, DF, DG; cer | 
D, interv. DF, deſcr. the O. £2: E. F. [. 
In the As AED, ADF, the /'s at A argudi 
d4d-—; Alſo AED, AEDaree —, beingges” 
L's and the fide AD is com. thereforef thgC i 
ide D E is —= DF, = (forthe ſame reaſon 
DG. But DF isa Radius 9, therefore alſ#- 
muſt be DE and DG: andby conſeq.s the 
fides BA, BC touch the (, as AC does, b 


conftr. £2. E. F. , 


- 
Tis 


Problem XXXL. 
To conſcribe a O about a A. 


Raw a Circle through 3 points , 
Day. "IN 


Problem 


Of SOLIDS and BODIES. 


Tn. ec — Ar oo Ro <— a et eg _” — * - —OOC—— 


Problem XXXIL. 
] To inſcribe a Q ina ©. 


| 


- td 1vide the Diam. AC in the middle b, by the 
iperp.BD; joynB, C, D, 4, which is, 
[7 ſought. For the 4 fides are * =, ſub- 
arguding! = -s (at the Cent.) between = 
zingdes ® , and the 4 SABCDare|_ ® ; for 
'thdC is a Diam ?, £. E.D. | 
on) 
all 


- 
vir 


Problem KXXI1II. 


: p 


T's conſcribe a O about a given D . 
Raw Diams. croſſing perpendicularly ? at 
the Cent. 1, and ” P acorn E, F, G, H, 
w 4 4 perps. meetingin A, B, C, D, which 
the [I ſought. For, "BEG41= EGD; 
refore BA is* pall. CD, in like manner 
is pall. AD, and AD palL. E G, andby 
aſeq.the "BAH is(=!{BE1I)[_*, and the 
e AD* =—EG —»vFH=®"=BA, Oc. thus 
Ithe fides will be proy'd =, and all the angs. 
. £2. E.D, 


blem 


Problem 


137 


b P, YVIL. 

i P.YL. 

k XVI1L, 

l Ax. 2. 

m Radiue's. 
v 771. 

0 XAXP1I! 


PP.Jl, 
and VI. 

4 P, VL. 
AX. 2. CN. 
tY] 
CIP. 

t Conftr. 
u XXX. 
w Diams« 


——— —— bt _——— 
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% P, YL. 
and Fl. 
y Conſtr. 


* I, 


2 1, 
bXXX,1 


©P.F. 


4 Ax: 7. 
Conſir. 
e Xx/Il.' 


f Suppoſ. 


s Conſty. 
h X7/1L, 


Of SOLIDS and BODIES. 


—t—_—. 


Problem XXXIV. all 


To inſeribe a © in' a given Cl. 


TJlvide the fides AB, BC, in the * mid, 

by perps. crofling at 1. . Cent. I, intery 
IE, defc.a(O. Z. K. F, For, - BEG is 
| *,=EGD; thas the - FHD, is] , alſo 
Therefore IH is ( pall. *, and = d EA, = 
EB) —=3Þd FI = (by theſame proceſs) I 
—1IE. But IE is a Radiusy, therefore al 
mult all (the reſt be, (being — to IE) byco 
ſeq. the © touches all the ſides of the 
L. E. D. 


i 


Problem XXXV, Gre 


To conſoribe a © abeut a reguiar Peng9. 


Lagon. | | 


Divide the Z's A and B inthe mid. * byJin 

crofling in F. Cent. F, wy FB, de 
a (+ .'E. F. For, the - 
ce FB —=e<FA, —=©® F To 
becauſe in the As H G, the fide AB—=FfB 
BF com. © FBA £ = FBC, Allo, F 
is h— ED, For, in the As GI, BCf 
BD; FC, com. / FCB = F CD. (F 


M 


EB is proved = E C; therefore - FB 


” —_— 


of SOLIDS wt BODIES. 
=i FOB; thetefvte FCB is 4 an ang. of 


all the lines F C, FD, &c. will be proved = 
FB; which is a Radius £, therefofe allo are 


they; and conſeq. the es by all the angs. 
[of the Pentag, ©. pet's by ”P 


- - 
4 oy þ "I 1 ba — I > - - nw 1 nd enero. 
df — CE —_— bh 


Problem XXXVI. 
To inſcribe a O is a Pentagon. 


Ent, F. * interv. FM (viz a perp. | from 
the cent, to the fide ) deſcr. a O. L.E-F. 
For, the 'SatE are & =; and ( perps. be- 
ing | drawn to all the fides) to © FME 
— FNE, and the fide FE, com. ® therefore 
MH ws is = EM: thus all the perps. will be 
proved — to FM, which isa Radius ® ; there- 
fore alſo are they all: and by conſequence 
the O touches all the ſides of the Polygon. 


Pen. E. D. 
| 


Problem XXXVIL 


To mſcribe a (regular ) Pentagon 11 # 


given. 


Make a reg. Pentag. ® EB, whole cent. F 

being found, lay it upon the cent. of the 
- draw the Radius's FH, and through the 
__ angs, 


the Pent. and by conſey. ſois ECD.) Thus - 


139 
i X11, 


k Pyeced. 
IP,VL 


m XXIP. 


n Confty, 


oO P,XX. 
PP.XXXPY 


* 


_ _ . er. ACTA "OT ERARATITDT OH pom y T5” 
= = a 4 ca - I — 1 


” þ, I _- 
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42 Ax. 10, 
? Prov'd in 
P. XXXY. 


fLXXYIII 
VEXIX: 


*IY. 
* Suppoſ. 


® Conftr. 
Rad. 
7 X, © 11, 


* XXl. 


— 


Of SOLIDS aid BODIES. 
angs. of the Pentag. joyn the points G, L, K, 
&c. Q. B. F. For, x5, (Radius)s — 7 
(bec. EF * — DE.) therefore GH is" pall. 


to ED, and by conſeq. * DF =tzD = | by 


the ſame reaſon) _ Sc. But ED = | 


DC, therefore GH = HI, &c. Laſtly, 
upon account of the pall. lines, all the angs. 
are =» — reſpeCtively, and (by conſequence ) | 
between themſelves; becauſe all the -s in | 
the given Pentagon are Y =. 2, E, D, | 


| 
| 


ms 


Problem XXVIIL. 
To inſcribe a Hexagon ina O. 


'T the interval of the Radius FA, cut of 
"the arch AB, draw the Rad. FB, there- 
fore © is an equal «.fided A. Then at the in- 
terv. of the Rad. FB cutoff the archB, C, tc. 
therefore Z is equilat. A, in like manner X, 


Oc. therefore DA Is 2 right y line, and by 1 


conſeq. a Diam. But the other half O, DEA, 
will admit 3 As == to the former; and by 
conſeq. the whole (Y admitsa regular * Hexa- 
$0Nt, D. E, D. 


Problem 


 - and an. ALS. 


Hm 
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-. 


Le _ 


I Problem XXXIX. 
< 
y A Poly zo inaO [b cd] being given, _ ... . 
y. cribe alike Polygou[efg 5 Wd. 3 
DY any different ſize. 
| yyPon the center of the given O>, A,de- 
| {cribethe other O, EFG; draw the .. - 
S«'| Radius's through the /'s of the Polyg. 
J ven, B, C, D, Sc. joyn the ends of theſe . 
n | with the right. lines EF,F G, tc. , 
| The EFG will be like the Polyg..  IxY 
| BCD. For theA ABC. is::* ABF. . *£3% 
"Nſ 77 en ng $ at A,B, andC, toge- 
ther, are ?= P —)A, Eand F toge- . PX, 4 
ther; therefore ing away from theſe - | P 
== ſymms, the common A, there remains - -+ - 4 
BC.—=9 EF. But, B =* C,andE *=E, 4 Av;10 ; 
| therefore B and E,( being like parts, i. e- r x17, 
f | halfs, of = ſums Jare =*; therefore , , Xt 
e- | the line EF is* palltOBC, _ 0-3 ' 
N- ''n manner, all the other A's will 
Ice be proved lige ; therefore the whole ® Po-# LX/1L, 
Bo | rare dike. L,E,F 
y 1 
A, 
by 
A. 


End of the Problems. 
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— 


i 


R _ 


' If the Reader confider the Di 


« after An 


Sculty -of Print; 

Books of this nature without faults, * and the 

«he he would beat if they were-Qot. 

ithfully CorreCted ; *tis to be hop'd he will 
pardon this large Catalogue of - 

ERRATA eb 

N ths Advertiſement, line 3- vegd Prineiples of. 

Def.'. 1. $.r. Angl6s. Def? 30.1. 2.v.Fac, de. ] 

. add Fig, 16. Def. 31. mag. dele Fig. 16. 

Def. 25, 2 Marg. 7, Fig. 20. Def- 

Vig. 37. Def. 


' 
y 


where, 


Þ L I. for cd. r.ad, Th. 51. 1. bath: for F. 7. B. p. 48. | 
4for 


l, 

. « Th. $6. 1.4. for] 1.2. Th 59. tale 
Ls. S Cormmabranen a bc. ] Th. 60. ws 
for ®z.r. Þ I, and for Tn. i 62. Th. 63. Þ. la. 


ERRATA;, 


Þ- 72+ 1.Teft bun 4 for'F L rH. 1: 14f but2, r. HEFI, 
Th, 92. 3.8. r. Cit ſelf 3 which we conceive to be 
only a regular Polygon of infinite fides, and by,&e. 
Marg. after Probl. r. 296) Th. 93. title. 7.41. S. 3. 
f. 2-7. each ſide againſt the other, ſo drawn out 
makes 2 Angles ©. 1.4, ' rryearal atthe ſides 
$44+-« 1, 1. Angles, at the ſides, 7h. 94, 114 but 4.- 
dele.8. Tb. g6. 1. Lifts n..Arch BD: Th.'\gy-1. 4. 
7\NB.1.7:r.O0 H 8.1. Af bur2. r. G Z &. Tho. 
wierd zr.equal in compaſs. P. $0. 1. $.5.AEor A. 
I. 12. add, Nate alſothat Z ſtands for Zumma, et 
Summa, 4c. the whale line; and A, E, moſt cum- 
monly -for 'the parts of it; A the greater, and 8 
the leſs. 7h. T I'2s h I. for T F. n I EF, mar... d. Def. 
2 6c 14 5. tle h bs afver Trian 47 rf AB C. ] 
122 efter therefore, r. 'the |. p. 94. 1.2, 5. 


DC ry 
: D A. P- 96: ). 1aft.r.Def.;5. Th.133-4.8,Yc. for 


60. F.50. Th. 142.1. 4. for BE r. A E.!.laft but 
one, for BAC. r.DAC.*Th. 144. may. r. « Def. 
73. end? Def. 45. with Ax. 10. Th. 146 1. 2. for 
K F. DA.r. DC. PA. p. 105. I. 3. after Parallcls. 
7. HA.LC.l. 4. after'S Z.r.viz.t D.R G. 1. 5. for 
= prov'd. ,r. prov'& ==,” }.-Jaft but one. r. GC, 
(= E C.)}/. lap. r. AH(=S.).X. f-107-1.148r. 


Wn" ug / TY 
which F* thrice = ED thrice ; by 73 uQ, E.D. 


5 ac ; 
For % nceis= 1, once;ashath been pryo'd 


before. p. 10g. 1.2 dele b2. Th. 156.1. 3. r,are in 
a. Þ. 112. 4. laſt. for Q.E.D.r. Q.E.A. Th. 158. 
tile, 1.3. for EZ. v. EF. p. 115. 1. aft but one. 
for fide, r. ſphere. Th, 164. 1. 145 but 2. r. But the 
Sph. p. 117-1.$, for 4 (J. r. 3 0). marg. dele Fig 154. 


I p. 120, I. 2. r. propoſle.. Prob. 6. 1 $.r. BC joyn, 


I. g. for time, r, line, p. 7.4. laſt butone, for D. r. 
C. 


PROBLEMS. 


=—=—= Face wp. 142, 


"ERRATA. 


C. þ- 9. 1. laft. r. for AB. þ. It title line 1. 
for bc.. r. be. Tex. I. 2. afzer interv. r. d c;ord a. p. 
12. 0. laf bus 3.1. it thus. Z q=(BCF-|-CFq i.e. 
4ZA-| Aq þ- 13. 1. 4. for BC.r. BE. p. 5.1. 
1.r. the /* b, being = 4c; p. 17.1.6.for= 4 (L. 
y, = (| p-15. ile. for CO. 1. (J. aftergiven.' r, 
A. f.19.k 44for EF.r. EB, p. 20. for {x nc rifÞ+y 
in ſeveral places.p1g-13 141.1" 7. Hand G. pr. 23.1. laf 
but one. for E K twice. 'r. IH twice, p:26.T 3-r., 
AB;BD,AD. þ. 28. I. 4. after F.r. and BA C= 
E DE. (conlter) marg. r. * Sup. with LIV. p: 29. 
title, for = r.:: p. 30-0. 3.Jor Or, r. as., p. 32: 1. 
= ow AC. r. BD. p. 33. title. for O&9. 'r. 
& O. P» 26. I. I, dele k, "3 4+ r .the Hes L.6.r) 
FN #s. Pr. 37. l. 2. after found. r. (as in Prob. 35.) 
L.3. for and.r. &c. marg. y © 68- pa.140.1.12. r.Pr. 3%. 
I. 3. forf.r, S. marg.r. *, Pr. 21, $$, 


FINIS. 
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Problem XXXIX. 


' Polygon ina O [bd] being given, ta 
inſortbe a like Polygon [ef g] in a© 
of atty different ſize. 


[Pon the center of the given O, A, deſcribe 
the other (), EFG ; draw the Radius's 
rough the -sof the Polys. given, B, C, D, 
c. joyn the ends of theſe Radius's with the 
zht lines EF, FG, ©c. The Polyg.E FG 
ill be like the Polyg. B CD. For the A ABC 
1:0 AEF. 0 LXX. 
Becauſe the 3's at A, B, and CC, together, 
eP=(2[_ ? —=)A,EandF together; there- 
re taking away from theſe |= ſumms, the 
'Mmmon B, there remains BC =4EF, Bur, 
—=rC, and Er —F, therefore B and FE, 
xeing like parts, 4. e. halls, of = ſumms) 
"a therefore the line EF is* pall. to « 7 v7, 
. | j 
In like manner, all the other A's will be hy 


oved like ; therefore the whole » Polygons -_....... 
e like. £, B. Fo uv LX/ll. 


P X. 


qa Ax. 10. 
r XII. 


End of the Problems, 


x 


C. p. 9. 1. 148. r. for AB. p. I1 till 


* ERRATA. | 


; 


for bc. r. be. Tex.h. 2-4fzer interv.'r. d cop: 
12+ ). laſt bus 3.r.it thus. Z qz=(BCEF-ECE 
4ZA-|Aq'p. 13.1.4 for BC. r. BE. p. 
1.x. the ROS low ep = 
ry, —= (| + $.15. nile. jor CA. r. [. dftergive 
A. þ.19-k 44 for EF.r. EB, p. 20. for 2x nc nil 
in ſeveral places.p1g-13 1.1" 7. Hand G, pr, 23. 
but: one.. for E K twice. 'f. IH twice, p26. T 
AB;BD,AD. p.28. 1. 4- after F.r. and BA 
E DE::(contter) mary, r. © Sup. with LIV. 
title, for == re :: f- 30+. 3.Jor Or, r. as.;p.: 
[- - or AC. r. BD. p. 33-itle. for O&© 
&(O. 10 36G. I. \O dele k, I. 4. r .the- | 7$.L 
FN #s. Pr.37- |. 2. after found. r. (as in | 
1.3. for and.r. &c.marg. y{ 68- pa.140.4.12.1,Pt 
L. 3. for f.r,S. mag. r. *. Pr.21. _ 


FINLS. 


of BODIES and SOLIDS. 


— 


Problem XXXIX., 


A Polygon ina © ['bcd] being given, te 
inforibe a like Polygon [e fg] in a © 
of ty different ſize, 


Pont the center of the given O, A, deſcribe 
the other 0, EFG; draw the Ratius's 
through the -s of the Polyg. given, B, C, D, 
£5c. joyn the ends of theſe Radius's with the 
Tight lines EF, FG, ©c.. The Polys.E F'G 
will be like the Polyg. B CD. For the A ABC 
ts ::* AEE. 

Becauſe the 3 $ at A, B, andC, together, 
areP= (2|_ ? —=)A,Kand F together; there- 
fore taking away from theſe |—= ſumms, the 
common B, there remains BC =4EF. But, 
B—rG, and Er —F, therefore B and E, 
( being like parts, 4. e. halſs, of = ſumms ) 
ae —1!, therefore the line EF is* pall. to 

In like manner, all the other A's will be 
proved Jize ; therefore the whole » P6lygons 
arelike. C, BF, F. 


End of the Problems. 


” 


o LXX. 
PX, 


qa Ax. 10. 
r XI/IL. 


CEXI0T. 
tl, 


uv LX/1l, 


OG om wy. wo es ELLER EG. CERES - 


P—=om 
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To be Corrected and Added. 


N the Advertiſement,l. 3. r. Principles 
of : Def. 6. I. 8. r. Angle S: |. 9g. 
after are equal, add, 3. The meaſure of 
this inclination 1s ( eithcr an arch of 4 
Circle, BC, of which the ang. [a] uthe 
Cent, or elſe) a ſtrait line [ gh]; which 
being lengthned or ſhortned ( the points 
g, þ remaining ſtill at the ſame diſtances 
from the ang. a) will make the inclination 
of the lines, ab, a C, more or leſs than it 


&; but if the line gh, remains the ſame, 


and in the ſame place, the inclination will 
be the ſame. And by conſeq. if TK be of 
the ſame length with GH, and the points 
1K at the ſame diſtances from the ang. D ; 
as GH are reſpeitively from a ;, then DI, 
DK, have the ſame inclination with A G, 


AH. Def. 30. marg. add Fig. XV1- 


|.2.r.[ac, bc.) Def. 31. marg. dele 
Fig. XVI. Def. 46. at the end, add, 
And not both Antecedents, and both Con- 
ſequents in either one of the figures, Ax. 3. 
marg. add Fig. YI. at the end, r. [bc], 
Explication of the notes, at the end, 


Q.E. D. 


©. E. D. which wa to be demonſtrated. 


Q. E. F. whith was to be done. Pa. 1. 
|. laſt but 4, r. Perp. p. 2. 1.9. r. ABE. 
p:8, [. laſt but eg. r. BC=EF: p.1x. 
to Theor, XXIX. add, Note, the deſign 
of this and the XXVII. # not to ſhew what 
lines are pall. but to prove that = As, mp- 
on = baſes, are of the ſame height. (Def. 
47.) becauſe all perps, between the ſame 
palls. are =, for ſuch perps. making ([_; 
that 5) = Ls, will be pall. themſelves 
(VI.) and by conſeq. = ( XXX.) p. 72. 


| CD: CD 
I: laſt but 4. for FT r. HY 1: 
K 2 INDEX, 


INE = =1s Qt OP ATR OE yg og og "WIS ASTD; conn” 2 yo. 
——— 
4p 2 wn 


INDEX 


With reference to EUCLID. 


ANGLES. 


Theor. 


AT Above a line are = 2|[_- I 
At crofling lines, the oppoſite 


are =. 3 

At pall. lines, are = to their Verticals. 4 

————— the 2 oppoſite are 2{_. &5 
In a A. The external - is == to the 2 

internal oppoſite. 9 

The 3 "5s together are —= 2] _. Ig 
That "is | , the Q. of whoſe ſub- 
tend, 1s == to both the Q's of the other 


fides. 116 
In 2 ſolid -. Two plane -'s are greater 
than the third. 142 


A ſolidang. confiſts of leſs than 4|_. 143 
Te 8 )- The -* of the Tangent and Ra- 


dius, is| . 
of the circumf. and Radius, 1 
C_ than any acute -*. 34 


All's inthe ſame ſegment are =. 54 
K 3 


Fuclid. 


I, 13 


* I, I5 
I, 29 


f 1, 32 


I, 48 


I, 20 
It, 21 


3, 21 


Te | N DE £. 
at the Cent. is double to that at the 


circum. 55 
The in a ſemicirc. is |_. 56 
-———_ ou (_ ;. acute. 

Ina ſegment = 1s obtuſe. C 57 
== angs == arches. 58 
The *s are proport. to the arches. 96 


The - $of the tangent and chord is = 
to the - in the oppoſite ſegment. 60 

The external -*s of every Polyg. are 
—2l . 93 
Problems,To make an -" —= toan © given. P. 4 
 Todivide an -\ in the mid. | 5 


Boaies, or Solids. 


LL : : bodies, are in tripl. reaſon of 
their homol. ſides. 161 
Ppps. The oppoſite planes are : : and =. 144 
They aredivided equally by a diagonal 
plane 14 
Of the ſame height are as their baſes. 14 
Which have the ſame , or = baſes, F 146 


are '=22 147 
==, have their baſes and height reci- 
procal. 149 


— 


| and convertedly. 150 
::3 are in tripl. reaſon of their homol. 
des. | I51 
——are as the cubes of their homol, ſides. 152 
Prz. and Cyls. have the ſame proprie- $ 153 


tic's. | 154 
A P12. isdividedinto 3 = Pyram's.s 158 
Pyram. _ 


[1, 24 


11, 26 

Il, 32 
19,30 
31 


11, 34 
II, 33 


II, 40 


I2,10 5c. 


12, 7 


The I NDELX. 
Prams. is divided : : by a plane pall. to the 


baſe. I55 
Of = height are divided into = ſegms. 

by a plane pall. to their baſes. 156 
Are =, which have — baſes and 

heights. _ 197 
They have the ſame proprieties with 

Ppps. 159 


Cones have the ſame propr's with Pyrams. 1060 

Spheres are in tripl. reaſon of their Diams. 164 
Are = toa Cone whoſe axis is the Rad. 
and its baſe = curv ſurface of the 


Sph. I 62 
Are ©. than all ſolid figures of = ſur- 
face. 163 
Polygons regular are but 5. 165 
CIRCLES, 


He cent. is from whence more than 
2 — lines can be drawn to 
the Circumference. 
Os touch (within, and without) but ia 


one point. 45» 
And the com. Diam. falls on the point of 
touching. 43, 44 
Os cut themſelves but in 2 points. 46 
They are in a dupl. reaſon of their 
Diams. 92 
Arches and |_s. ſubtended in the ſame 
reaſon. 
O = LL A, of which one fide the Rad. 
the other the compaſs of the O. 99 


K 4 () contains 


12, 6 


12, 83 
12, 19 
12, 1$, 


The INDEY. 


© contains more ſpace than any figure 


of — coinpaſs. 102 
The ſquaring of theLynes #ippocr. . 119 
[ Problems. ] to find the Cent. ”y 
Todivide an Arch in mid. 25 
Tocut off a Segm. for any Ang. = 
Toinſcr.a O in a A- | 30 
Toconſcr. a O about a A. 3! 
To conſcr, a (C? about a 7). 33 
Tainſcr.a ina {]- 34 
To conſcr-a © about a Pentag. 33 
To inſcr. a ) ina Pent. 30 
LINE S. 

T7 ſhorteſt from a point toa Line 15 A 
perp. 2 
Aright line, which : 131 
Pals which. a 
Toa Third are palls to one angther. s 
Are in the ſame Plane. 130 
Di;g ns in a {") cut themſelves mid. 31 
In a) The Diam. is the greateſt. 52 

— ——— is perp. to the mid. of 
a Chord, and convertedly 35» 36 

The | ine which does ſo is the Diam. 


Lines out of the cent. do not cut in the 
mid, 


39 
Of Lines drawn from a point 7, or out 


of a O to the Circumf. the greatelt = 
paſſes the cent. Te. py 


If 


7. 14 


I, 30,l 1,9 


3, 15 
3, 3 
3» 4 


3, 7 


oO 0.0999 > 


wAL 


WW YN WERLOEETRD WoANATN 


The INDEX, 
If from a poipt without the O 


to the convex circumf. the ] 42 3, 8 
would pals the cent, | 
Liges = diſtant from the cent: are =. &5I 3, 14 


Lines in a ©) cut them(clves Propere. 120 3» 35 
A perp. to the Diam, from the circumf. 
| is a mid. propgrt. between the parts 
of it. I30 
Two lines from a point without to the 
concave Circumf. are as their outward 
parts. 123 
A whole.ſecant is to the Diam. as the part 
of the Diam. cut off by a perp. from 
the end of the fecant, 1s to the inner 
part of the ſ{ecant. 124 
A chord dividing an - in a ſegm, is to 
one fide of that \ as the other fide, 
15 tothe part of the chord within the 
ſegm I25 


T ngents make a _ to the end of the Ra- 


Aline that does fo, is without the O). 47 3, 16 
Tang. is a mid. proport. between the 


whole ſecant, and its outward part. 122 3, 36 
Two tangs. drawn from the ſame point, 

are == SO 

Croſling @ lines, are in the ſame 129 II, 2 

In 4 pane pill. plane. 1320 1,5 

No right line can be in two planes. 128 II, L 
A perp. to 2 croſling lines is perp. to their 

planes. 133 iI, 4 
If a line be perp. to a plane, all its palls, | 

are ſ0. 124 It, 8 
A perp. to a plane, is perp. toits pal. . 

plane, and cenyertedly. 139 IO, It 


if 


- a III cs 4 #1 - 


The INDE X. 
If the 3 lines have the ſame perp.: they 
I 


have the ſame plane. 34 

But one perp. can be rais'd from one 
- point. 136 

Two pair of meeting lines, pall. in dif- 
ferent planes, contain = + 140 
Pall. lines are cut proport. by pall. planes. I4L 
Cirunay Todraw a pall. P.1 
odraw a line = live given. 2 
Tocut off a part == line given. 3 
To raiſe or let falla perp. 6 
To divide 4 midd. 7 

a line in © a proport. given. 

To divide a line in extreme and mid. rea- 
wa -* 12 
Todraw a tangent from a point. 26 


Parallelograms , and figures of four 
ſides. 


Pgy. 1s divided in the mid. by the 
Diam. and its oppoſite ſides, and 
$; W0=. | 30 
Two Diagons cut themſelves in the mid. Zr 
A line paſſing the mid. of the diag cuts 


the pgr. in two. 32 

The Complements are =, 33 
Pgrs. are = which have == baſes and 

heights. 34 
Proport. of the ſame height, are as their 

baſes, 89 


1,5| 


1, 33 


II, 10 
IL, 17 
I, 32 

I, 2 


3 
Iz Il, I'2 


I, Io 


2, 11,6,30 
3» 17 


l, 34 


I, 43 


I, 35 
6, 1 


The INDE X. 


== angled, have fides recipr. proport. 8 
== angled, have a reaſon compounded 


S | of their ſides. 82 
Are = , which have ſides recipr. pro- 

3 Port. 84 
::, have a dupl. reaſ. of their homol. 

#1. ' 86 

- ::» receive the ſame diam. 89 

2 | Dare :: (5s. 85 
A 4 four fided fig. in a O), has oppol. 

3 LOS = 2 (_- - $3 
_— — has the (7) of the diags = 

"y to both the (7) of the appol. ſides. I27 
[7 about, is double to [7 in a. 126 


See Reilangs. 

30 | [Problems.J To make a Pgr. (at an 

17 given, = A given. p.I4 
(On a fideand -© given) = A given. 15 
(On a fide and - given) = any jig. 


given. 16 
To make a[? on a line given. 1 
To makea [) = any. hg given. I 
To makea [] = toa fig. and [7] together. 19 
Toinſc. a QinaQ. 32 
34 P-L A N EiS8. 
43 He Interſection of two planes is a 
right line. I31 
35 The interſcs of 2 pall. planes by a third 
plane, are pall. 132 


Planes 


6, 14 
6, 23 


6, 24 


3+, 22 


T. 42 
I, 44 
I, 45 
I, 46 
2, 14 


4, 6 


1, 3 


IT, 19 


The INDE X. 


Manes are pail, which baye the fame perp. 1 | 
- po hich have two pair of od: 20 


lines reciprocally crofling, 139 


Polygons :; Figs. of ſeveral ſides. 


: : Figs. may be divided into an = number 
of : : AS. 
' ———Ac£ ina dupl. reaſ. of their homol. ſides. 9g1 
—— Are proport. if their baſes be ſo. 95 
With a ©). A Polyg. abouta O,is =toa|_ 
A, whoſe baſe is the compaſs, and 
perp. the rad. 97 
Every reg. Polyg. is =] A, whoſe 
baſe is the compaſs, and perp. == to 


perp. rad. of the Polyg. 98 
A Polyg. has all its external "s = 2{_. 93 
3 only reg. hg's fill a ſpace. 94 
[ Problems.) To make a reg, Pentagen on a 

line given. 20 
To make a reg. Hexagon. 2C 
To make a Polyg. : : a Polyg. given. 22 
And = to another Polyg. 23 

To inſc. a Pentag. ina (O. 3 
To inſcr. a Hexag, in a (J. 2 


To inſc. a Polyg. (reg. or irreg )ina O:: 
a Polyg. in a O given. 39 


Pro. 


il, 15 


6, 20 


6, 22 


6, 18 
'6, 25 
4, 11 
4», 15 


— 


[JON NOO NN Nan 


| | HL pms 


The INDE X. 
Proportionals. 


Lterned, Inverted, Compound- $&s t0 5 
ed, Divided. 66 


ike parts are as their wholes. 63 
Problems.) To find a fourth proport. P.9 
FR --A third. 10 
main VT a mid. 1 
To divide a line in extreme and mid. rea. 12 
{3 of the ex- F [7] of the 2 mid. 112 
tremes is = @ [] of the mid. Scbol. 


Rei angles, or the power of lines. 


Z —=BA+BP. 103 
BZ=CA+DA+ CE-FDE. Schol. 
A—=AA-EAÞA. r04 
zZq =Aq+tEq+2£2. _ 
2q+Eq= 2ZE-+Aq 
QZ+E=4ZE-|Aq. 
QzZ=—=A*+ExXB+Eq 
zZqtBq —=Aq+2FEq. 


zq+Eq=4Q43A+ WATT :Io 
Qza4-FE=A-Q3A "oe ILL 
{1of the extremes is = (Q of mid: 


I'12 
Sthol, 


Tri- 


we 
109 


The INDE X. 
Triang les. 


N 4 A 2 ſides are [© than the third, II 
= /'$, = ſubtend's, and convert- 


edly. 12, 13 
C. - gives the [_ ſubtenJ. and con- 


Aline cutting in two the baſe (of an — 

legd. A) is perp. toit. 18 

I As I GS FP ” 16 

which have2 ' $==, 5c. 22 

Are = angl.$ hole fides are proport. 73 
Two ſides and one -” ( between, and 


not between) =, all=, I7, 
Two fides =, andone -* (C., its ſub- 
tend. is (_, ; and convert, I9; 20 
One fide, and2 5s =, all=. 21323 
On the ſame, or = baſes, have the ſame 
height. 1 : - 27,29 
Proport. Of t he ſame height, are as their 
baſes. 78 


Their fides are cut proport. by a pall. 

to the baſe. 
And the part upwards is: : the whole A. 70 
The baſe is to the pall. as the fides to the 


parts above. 69 
| 1Ges Are proport, 2 
ar Es Sides about one — 7 are F 


roport. 74 
SN 2 hides are proport. (5c. 75 


L\$ 


I, 20- 


I, 18, 19 


1, 8 


I, 4 
I, 24, 25 


I, 26 


I, 39, 40 
IN 


6, 2 


The INDE X. 
As with one =, have ſides, about 
this, recipr. proport. 7 

And have a real. compounded of their 
ſides. 

Have a dupl. reaſ, of their ho» 

:: AS mol. ſides. 

Are, as their baſes. 

Sides of a A are proport. tothe parts of 
the baſe, a line cutting in two the 
oppelite 

A|_ A is divided into parts : : the whole, 


by a perp. to the baſe, 76 
And the perp. is a mid. proport. between 
the parts of the baſe. id. 


The Q.of the ſubtend, — 2 Qs of the 


other ſides. I13 
Any fg. upon the ſabtend, = 2 : : figs. 
on the other ſides. I17 
Semicirc, = 2 Semicircs. 118 
Ih - 4. Q ſubtend (© than the 0- 
ther 2. 114 
t obtuſe 4, Q ſubtend "7, &c. i115 
A A inaſegm. is 4 ſegm. 109, rol 
Every A is in the ſame plane. 129 
{ Problems.) To make an = lat. A, 
or a A of lines given. p-13 
To makea AinaC) :: a A given. 28 


To make a A abouta O = A given. 29 


FINI1IS. 


